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SUBCOURSE OVERVIEW 


subcourse presents basic schematic interpretation 


CS. 


Part 
functional use within a circuit. Part C describes the methods to 


B 


in 


three 


Part A identifies basic symbols used in circuit schematics. 


discusses typical component characteristics 


and 


their 


determine reference designators and the procedures for wire tracing 


in a circuit. Part C also includes a wire tracing exercise 


Terminal Learning Objective 


Actions: 


You will recognize the various symbols used in schematic 


diagrams of Army technical manuals. You will understand 
their characteristics and how they function in typical 
circuit applications. You will also perform wire tracing 


in a practical wire tracing exercise using extracts from 


an Army technical manual. 


Conditions: You will be given the subcourse booklet with extracts 


from TM 9-5855-267-24. 


Standards: You will perform wire tracing procedures in accordance 


with TM 9-5855-267-24. 


There are no prerequisites for this subcourse. 


The 
FM 11-60 
FM 11-61 


Basic Principles, Direct Current, November 


1982. 
Basic Principles, Alternating Current, 
November 1982. 


following publications are the references for this subcourse: 
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FM 11-62 Solid State Devices and Solid State Power 
Supplies, September 1983. 

FM 11-72 Digital Computers, September 1977. 

TM 9-5855-267-24 Sight, Tank Thermal AN/VSG-2, December 1980. 

ANSI Y32.2 Graphic Symbols for Electrical and Electronics 
Diagrams, October 1975. 


This subcourse contains information which was current at the time it 


was prepared. In your own work situation, always refer to the latest 
publications. 

The words "he," "him," "his," and "men," when used in this 
publication, represent both the masculine and feminine genders unless 


otherwise stated. 
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LESSON 


BASIC SCHEMATIC INTERPRETATION 


LEARNING OBJECTIVE 


Actions: a. Identify the symbols used in typical schematic 
diagrams of Army technical manuals. 
bb Describe the characteristics and circuit 
functions of electrical and electronic components 
used in Army fire control instruments. 
Gs Wire trace a circuit using the procedures 
specified in an Army technical manual. 
Conditions: You will be given the subcourse booklet with extracts 
from TM 9-5855-267-24. 
Standards: You will perform the wire tracing procedures in 
accordance with TM 9-5855-267-24. 
INTRODUCTION 
One of the essential elements of an effective unit is the ability to 


effectively repair mal 


quickly. 
means the adjustment, 
electronic components within the 
associated test equipment. 
the operation of the equipment and 
and repair, 
they function within 
to trace signals through 


This ] 


ectrical 


tion 


For the fire control systems repairer 
or repair of the electrical and 
fire control instruments and their 
In order for the technician to understand 
for troubleshooting 


he must be fy components and understand how 


replacement, 


Functioning equipment and return it to service 
(MOS 45G), 


this often 


the procedures 
able to identi 


lesson identifies 


for el and electronic systems. 


operat 
wire 


that particular circuit. 
and between circuits. 


dese 


typical symbols used in Army technical manuals 
describes their functional 


He must also be able 


tracing, 


in circuit application. 


It also provides an exercise in 


using the procedures speci! 


Filed by TM. 9-5855-267-24. 
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PART A - IDENTIFICATION OF 
ELECTRICAL AND ELECTRONIC SCHEMATIC SYMBOLS 


In order to understand the functioning of an electrical or electronic 
circuit, you must be able to "read" the schematic diagram of that 
eLreuase . A schematic diagram is the road map of the circuit. In 
order to get from one point to another, you must be able to follow 
the appropriate route and understand the meanings of the various 
symbols found along the way. 


ie Symbols. Just as the road map uses symbols to represent the 
highways, cities, interchanges, and other elements displayed, the 
schematic diagram uses symbols to represent the components used to 
make up a circuit. Symbols are used to indicate conductors, 
resistors, switches, motors, transistors, and other electrical and 
electronic parts. Components in a circuit schematic are generally 
represented by such a symbol and/or a letter designator. This part 
of the lesson reviews many of the symbols used by Army technical 
manuals in the schematic diagrams of the appropriate equipment. 


2. Conductors. Basic to any schematic diagram is the use of 
straight lines to indicate conductors. The conductor is the 
"roadway" of the circuit map. The conductors interconnect the 
components of the circuit. Conductors often cross paths with one 
another in the circuit. This may occur with or without their making 
electrical contact. Figure 1-1 illustrates the typical methods for 
crossing conductors within a schematic diagram. 


Figure 1-1. Crossing Conductors. 


There are many types of conductors used in electrical and electronic 
circuits. They may range from the thin layers of metal foil used in 
printed-circuit boards to heavy cables used in power transmission. 
Cables generally consist of two or more conductors, usually in the 
same insulation jacket. A special type of conductor found in many 
electronic applications is the shielded wire or coaxial cable. Here, 
the conductor is 
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surrounded by a metallic shield to protect against interference from 
adjacent electrical influence. The shielding on the cable may or may 
not be grounded. Figure 1-2 shows some common symbols for shielded 
conductors. 
UNGROUNDED om 
ra aoa, ee 
‘X —S bs — 
go GROUNDED - 
So ee GROUNDED neve Pd ‘ 
~ 
% 
Figure 1-2. Shielded Conductors. 
3s Basic Components. There are literally hundreds of different 
types of electrical and electronic components in use today. However, 


three components are widely used in a wide variety of applications. 
These three components are found in most circuit schematics of any 
complexity. The three components are (a) resistors; (b) capacitors; 
and (c) inductors. 


a. Resistors. Resistors are unquestionably the most commonly 
used circuit components. They are found in almost every electrical 
and electronic schematic diagram. Resistors are appropriately named 


in that they are designed to "resist" the flow of electrical current. 
Resistors are typically shown in schematics by the symbol illustrated 
in figure 1-3. 


WA 


Figure 1-3. Fixed Resistors. 


In addition to the symbol, the resistor is generally labeled by the 


letter "R" followed by a number, e.g., Rl, R2, etc. The resistance 
value, measured in ohms, may also be indicated. If the resistance is 
not indicated, you can determine it by 
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observing the color coding used on most resistors. Figure 1-4 lists 
the color-coded values used in marking carbon resistors. 
RELIABILIT 
SIGNIFICANT DECIMAL RESISTANCE ae ao 
FIGURE MULTIPLIER | TOLERANCE 1000 HRS. 

BLACK 0 1 PERCENT + 

BROWN i 10 

RED 2 100 

ORANGE 3 1,060 

YELLOW 4 10,000 

GREEN 5 100,000 

SLUE 6 1,000,000 

VIOLET 7 10,000,000 

GRAY 8 100,000,000 

WHITE 9 1,060, 000,000 

GOLD wee 3 

SILVER o 01 

NO COLOR ooo 

Figure 1-4. Color Code for Resistors. 

Several variations of resistors exist. The symbol shown in figure 
1-3 is that of a fixed resistor, one of a set or fixed value. 
Resistors also may have variable values of resistance. This may be 


achieved by the use of variable resistors that may be adjusted, 
resistors which have two or more selected 


through the use of tapped 
Figure 1-5 shows the symbols commonly used to 


values of resistance. 


indicate variable and tapped resistors 


TAP 
15 kQ | 15 kQ 
OR —K— 
30 ko 
variable 


in schematic diagrams 


fapped 


Variable and Tapped Resistors. 


or 


10 ke | | 10 k@ 
OR 
20 k2 


capacitors are the most common 


Figure 1-5. 
b. Capacitors. Next to resistors, 
components found in schematic diagrams. 


Capacitors are capable of 


They have the ability to block direct 


storing electrical charges. 
current (DC) 


In addition to the symbol, 
letter "C." The value of 
basic unit of capacitance 


while passing alternating current 
symbols used to represent fixed capacitors are shown 

a capacitor is generally 
the capacitor may also be indicated. 


(AC). The standard 


in figure 1-6. 
labeled with the 
The 
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is the farad; but most practical capacitors will be rated in 


microfarads (MF) or picofarads (PF). As with resistors, if the value 
is not given, determine it by observing the color coding found on 
many types of capacitors. Figure 1-7 is a table indicating the use 
of color coding for some capacitors. 


dk Dk 


Figure 1-6. Fixed Capacitors. 


CAPACITANCE __ 


o ) 0 

i 1 1 

2 2 2 

3 3 3 

4 é 4 

5 5 $s 

6 6 6 

7 7 7 

8 6 3 

3 9 + ] 

Figure 1-7... Sis-Band Color Code Lor Capacitors. 

Capacitors also come in many variations. In addition to fixed 
capacitors, you may often find variable, ganged variable, or 
electrolytic (polarized) capacitors. Figure 1-8 illustrates the 


symbols used for some variations of capacitors. 


—K- - rd # 


tH 


polarized 


Figure 1-8. Special Purpose Capacitors. 


mechanical 
variable linkage 
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c. Inductors. While not used as extensively as resistors and 


capacitors, inductors (or coils) are still a common basic component 
of many electrical and electronic circuits. An inductor has the 
property of opposing a change in the existing current. The standard 
symbol for an inductor is shown in figure 1-9. Inductors are 
generally labeled with the letter "L" and are rated in henrys, the 
basic unit of inductance. In most practical applications, the actual 
rating will be given in millihenrys or microhenrys. 


el VON Vo Nc 


Figure 1-9. Air Core Inductor. 


Inductors, like the other basic components, come in a variety of 


configurations. They may be variable, tapped, aircore, iron core, 
etc. Figure 1-10 illustrates the symbols used for some variations of 


inductors. 


“Se 
rok as oe 


CYYYN 


IRON 
ADJUSTABLE TAPPED AIR CORE CORE 
Figure 1-10. Special Purpose Inductors. 
4. Power Sources. Every electrical circuit must have a source of 
electrical power. Some electrical and/or electronic devices have an 


internal power source, but most rely on some external source to 
supply the power necessary to operate them. 


When the power source is external to the particular schematic diagram 
being examined, generally only the connectors bringing in the power 
are identified and labeled with the appropriate originating source. 
However, when the source of the power for a given circuit is internal 
to the schematic, it must be identified and represented by the 
appropriate schematic symbol. 


Most electrical and electronic equipment is operated by "plugging" it 
into an external power source, or by some installed power source 
(usually a battery). As previously stated, external power sources 
are usually identified on a schematic diagram by their point of entry 
into the circuit. 
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Internal power sources must be presented as an integral component of 
the circuit, and ar represented graphically by the appropriate 


symbol. Some typical power sources are discussed below. 
a. Batteries. Most of us use equipment powered by batteries in 
our every day life. Batteries are used to power such everyday 


equipment as flashlights, watches, radios, and to start our cars. 
They may be small enough to fit inside a watch, or large enough to 


propel a submarine through the water. They may be dry cells, such as 
used in a flashlight, or wet cells, such as those found under the 
hood of your automobile. They may be primary batteries or secondary 
batteries. Primary batteries have a fixed supply of energy and must 


be replaced when that supply is dissipated. Secondary batteries may 
be recharged when their energy supply runs low. 


Regardless of the type or size of the battery, the schematic 
symbolism is the same. Figure 1-11 illustrates the symbols used to 
represent batteries in schematic diagramming. In schematics, the key 
to interpreting batteries is the manner in which they are connected. 
Figure 1-11A shows a single cell battery. Most often, the polarity 
of the battery is labeled in the schematic by a (+) and a (-) at the 
appropriate pole of the battery. In the absence of this labeling, 
the general rule is that the long line pole is the positive side and 
the short line pole is the negative. Figure 1-11B shows a multicell 
battery. The symbol does not necessarily represent the exact number 
of cells in the battery. 


eed ae 4- 


SINGLE CELL MULTICELL 
A B 
+ — 
HHH | 
CONNECTED IN SERIES PARALLEL 
¥ D 
i 


Figure 1-11. Battery Symbols. 


In order to increase the voltage output of a battery power source, 
batteries are often connected in series. Figure 1-11C shows a series 
connected battery power source. In a series 


7 0D1725 


connected battery source, 
batteries is additive. 
illustrated 

the proper voltage rating, 
Circuit, batt 


By 


Generators. 
powered equipment is the generator. 


teries may be parallel 
parallel connected battery power so 
battery power source is general 


the 
Sometime 


voltage 
series 


output of 


the same way as multicel 


but 


Ss 


mechanical energy to electrical energy. 


ll batteries. 
lacks sufficient 
connected. 

urce. 


Simply put, 


con 


the 
nected batteries 

If the battery has 
power 
Figure 
The output voltage of 
lly indicated on the schematic diagram. 


individual 
are 


for the given 
1-11D shows a 
the 


Another common source of power for electrically 


generators convert 


Depending on the design and 


construction of the generator, the output may be set to meet the 
needs of the equipment supplied. Generators may be designed to 
provide either AC or DC power. AC generators are often referred to 
as alternators. Figure 1-12 shows the standard symbols used to 


represent generators or alternators 


c. Trans 
source, 
circuit. 


transformer, 


necessary to 
application 

symbol used. 
transformers used in a variety of 


special 
schematic 


Basically, t 
proximity. 
inductor 

"induced" fo) 


transferring 


voltage and current 


rel 


(the 


in schematics. 


© 


Generator 


© 


Generator, direct - current 
Figure 1-12. 


formers. 


an 
which 
operate the 


of 


ransformers 


are two 


Although trans! 
they are often the source of 

Typically, 
converts 


external 


the 
CrrouL 
inductor 


(general) 


© © 


Generator, alternating - current 


Generators. 


S, 
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Formers 


power 
input 

t supplied. 
thus 


are 


not a 


true power 


the voltages used in a given 


SOUrCce 


power to 


is 
the 
Transformers 


applied to a 
voltage (s) 
are a 


the 


similarity 


in the 


illustrates 


Figure 


The external 
primary). 
the 

power 


nto 
the 


the 


of 


ationship 


circuits. 


inductors placed in close physical 


several types 


of 


input AC voltage is applied to the first 


The 


secondary 
from the 


in 


Transformers may be used to step-up 


resulting 

inductor 
primary to 
t produced in the secondary will be a 
windings 


the 


electrical 
(the 
the 


primary 


field will 


be 


secondary), 
secondary. 


and the 


thus 
The 
factor of the 
secondary. 


0D1725 


voltages, step-down voltages, 
losses in transformer action, 
AIR CORE 


step-down 


Crans 


former. 


B 


Figure 1-13. 


the number of windings 


the 


or both. 


Disregarding the 
following rules apply: 


/ Sadi 


OIC 


the voltage and the current 
1-13A 


primary. 


A 

(1) If 
the same, 
same as in the 
transformer. 

(2) If 
the secondary, 
current will be greater. 
the primary is 


Figure 


Trans 


in 


I 


formers. 


inherent 


i 


the primary and secondary is 


in the secondary wi 
illustrates 


ll be the 
1:1 ratio 


a 


For example, 


twice 


that 
secondary would be half that of the primary, 
double that of the primary. 


of the 


secondary, 
and the current would be 
Such a trans 


in the 


former 


the number of windings in the primary is greater than in 
the voltage will be less 
if the number of 


secondary and the 
windings in 
the voltage in the 


is referred to as a 


the s 


primary, 


transf 


Ormer. 


(o)-4 Ee 
econdary, 


the number of 


Figure 


1-13B shows the symbol for a step-down 


windings in the primary is less than in 


the voltage in 
and the current will 


be less. 


windings in the secondary 


voltage in the secondary will 
urrent will be one-third. 
former. 


the c 
a ste 


p-up trans 


trans 
Trans 
an ail 


outpu 
core. 


the secondary, 
provide separate outputs 


formers 
circuits they supply. 
fixed iron core, 
t may be varied by adjusting the primary, 


former. 


r core, a 


have 


rely 


b 


many 


Figu 


con 


Such a 


re 1-1 


figura 


tions 
Just as with inductors, 
or an adjustable 
the secondary, 


transforme 


the secondary is greater than in the 
For example, 
three times that of 
three times that of the primary, 


if the number of 
the primary, the 
and 
erred to as 


ris ref 


to meet 


3C shows the symbol for a step-up 


the the 


needs of 


transformers may have 


The 
the 


iron core. 


or 


The secondary may be tapped to provide a variety of outputs in 


(see 


or the transformer may have more than one secondary to 


0D1725 


figure 1-13D). In addition to the symbol, transformers are generally 
labeled by the letter "T." 


d. Power Supplies. Like transformers, power supplies are not a 
true power source. They generally take an input from an external, 
power source and convert that source to usable voltages to operate 
the circuits they supply. Typically, a power supply will convert an 
AC input into one or more DC outputs. Most power supplies consist of 
four basic sections: a transformer; a rectifier; a filter; and a 
regulator. Figure 1-14 shows a simple block diagram of a power 


supply and the effects of the basic components. 


Tovoc 
345y 
173v PEAK —-—«C AVERAGE VOLTAGE 
rene TS tears {PULSATING DC) «WITH _AC RIPPLE} tovoc ) 


RECTIFIER 


usvac 


FULL~WAVE 


Figure 1-14. Basic Power Supply. 


Power supplies may be designed to produce one or several different 
output voltages. Depending on the complexity of the circuit demand, 
power supplies may be fairly simple or they may be quite extensive. 
Often the power supply for a circuit will require a separate 
schematic diagram to illustrate the components and = functional 
operation of the power supply. Figure 1-15 illustrates a schematic 
of a simple power supply. Power supplies are labeled with the 


letters "PS." 


+ + TT + rvs + 
TEST 
POINT 1-2, 4-5 6 7 8 


Figure 1-15. Simple Power Supply (Schematic). 
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Bis Controls. Many electrical and electronic circuits include 


controls and indicators to assist the operator in the use and repair 
of the equipment. These controls may consist of devices such as 
switches, relays, fuses, plugs and jacks, test points, and 
indicators. These operator aids are normally represented in the 


circuit schematic diagram to illustrate their effect on the circuit 
operation. 


a. Switches. Switches give th operator control over the 
operation of the equipment. By positioning the switch, the operator 
directs the operation of the circuit by routing the direction of 
electrical signals within the circuit. Switches may be simple, such 
as an on/off switch, or they may be complex, being of 
multiposition/multifunction design. They may be designed to be 
momentary action, to latch in a given position, make-before-break, or 
to perform any number of specific functions. While the possible 
designs for switches are almost limitless, figure 1-16 illustrates 
several commonly used switch symbols. In addition to the symbol, 
switches are normally labeled with the letter "S." A special type of 
Switch is the circuit breaker. Circuit breakers normally act as 
on/off switches as well as providing overvoltage/overcurrent 
protection to the circuit. The symbol for a typical circuit breaker 
is shown in figure 1-16. Circuit breakers are labeled with the 
letters "CB." 


— oto 


SPST 
SINGLE - POLE ae oe —9 ot cai 
SINGLE - THROW DPDT 
pe DPST DOUBLE - POLE 
Leet de DOUBLE - POLE DOUBLE - THROW 
DOUBLE - THROW SINGLE - THROW : 
co— 
—_Q o-— RT cd 
PUSH BUTTON PUSH BUTTON o we 
NO NC o—- 
ROTORY CAGE TEOSITION) 
Figure 1-16. Switches. 
b. Relays. The previous description of switches stated that 
switches direct the routing of electrical signals within a circuit. 
A relay functions similarly. Rather than being controlled manually 


by the operator, a relay is operated electrically by energizing a 
coil to realign the contacts of the 
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relay and re-route the electrical signals. Relays may be indicated 
in schematics only by their coil and its energizing source, only by 


the contacts used by the particular circuit, or by both. Contacts 
are normally shown in the position with the relay de-energized, 
unless otherwise indicated. Figure 1-17 illustrates some methods of 


representing relays symbolically. Relays are labeled with the letter 
WK Ww 


—— 


se 
sr it a 


Figure 1-17. Relays. 


Q. 
Zz Zz 


on 


}— 


c. Fuses. Fuses are used to protect circuits from overvoltage or 
overcurrent conditions. Unlike circuit breakers, which are 
electromechanical, fuses are thermally sensitive. When the circuit 
becomes overloaded, the metal alloy of the fuse melts (opens) and 
removes the power source from the equipment. Fuses are designed to 
meet th requirements of the circuits they are protecting. The 
symbols used for fuses are shown in figure 1-18. Fuses are labeled 


with the letter "F." 


a? S| rk 


Figure 1-18. Fuses. 


d. Plugs, Jacks, and Test Points. Plugs and jacks are generally 
used to connect the equipment to some external device, or to 
interconnect circuits and components within the equipment. Plugs and 
jacks may be single conductor or multiconductor. They may be 
permanent or removable, shielded or unshielded. Jacks and plugs 
often provide a convenient means to check or test critical signals. 
This provides an extremely useful function in troubleshooting. Where 
it is impossible or impractical to check a signal at a jack or plug, 
circuits are often designed to provide test points. These test 
points may be internal to the circuit or tapped off and provided at 
an external point. Figure 1-19 illustrates some typical symbols used 
for jacks, plugs, and test points. Jacks are labeled with the letter 
"J"; plugs with the letter "P"; and test points with the letters 
"TP." With 
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multiconductor plugs and jacks, the individual conductors are 
generally identified by pin or pin socket numbers. 
COMMON 
CONNECTIONS CONTACTS ee re) 
—> <E << MOVABLE 
FEM. MALE 
COAXIAL COAX 
IAL PLUG 
RECEPTACLE MULTIPLE. 
: FIXED T> 
230 V 
FEMALE MALE 
oo aC) 
LEST 
CONNECTORS POINTS 
Figure 1-19. Test Connections. 

e. Indicators. Indicators are generally placed in electrical or 
electronic circuits to provide the operator a status of some function 
of the equipment. The indicator may be audible, visual, or both. 

(1) Audible indicators may consist of a horn, buzzer, speaker, 
or other noise producing device. Most often these devices are used 
as alarms or warnings. Figure 1-20 shows the symbols for some types 
of audible indicators. Audible indicators are labeled with the 
letters "LS." 

D 
. a nq 
Ls LS 
Figure 1-20. Audible Indicators. 
(2) Visual indicators are typically some type of a light, dial, 


or meter. 
type of status. 
symbol shown in 


Visual indi 


cators may provide a warning or present some 
and meters are most often represented by the 
1-21 with its accompanying legend. 


Dials 
figure 
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A wide variety of light indicators are also used to provide important 


information to the operator. These may include such items as 
indicator lamps with various color lenses such aS a power on 
indicator, a flashing neon bulb such as a high temperature alarm, a 


digital display such as a range readout, or a graphic display such as 


a screen on an oscilloscope. The light indicator may be provided by 
such sources as lamps, fluorescent or neon tubes, or light-emitting 
solid-state devices. Generally, light indicators or displays are 


shown on schematics by one of the symbols illustrated in figure 1-22 
and are labeled with the letters "DS." 


INSEAT 
APPROPRIATE 
C) DESIGNATIONS 


A Ammeter BE TEC DTR  Demand-totalizing relay RF Reactive factor meter 
AH = meter Fr Freq meter 3} SY s 

Cc beneter cD Cround detector t” Temperature meter 
CMA = Contact-making (or breaking) ] Indicating meter THC = Thermal converters 


ammeter INT 
CMC Contact-making {or breaking) 4A or 


: Elapsed time meter 
CMV = Contact-making (or breaking) MA M 
volameter 


Voltmeter F) tec 


iM Noise meter VA Volt-ammeter 

CRO Oscilloscope Bri Ohmmeter F} VAR = Varmeter 3} 

Cathode-ray oscillograph OP Oi meter VARH Varhour meter 
DB DB (decibel) meter OSCG Osei ph, string VI Volume indicator 

Audio level/meter 7) PF Power factor meter Audio-level rocter Fj 
DBM DBM (decibels referred to PH Phasemeter 13 VU Standard volume indicator 
» 1 aiivat) meter PI Position indicator = Aeio seve! _— 5 

Demand meter Recording demand meter ‘attmeter 

a bd WH Watthour meter 


Figure 1-21. Readout Devices. 


OP YY pw 


Figure 1-22. Light Indicators. 


An exception is often made when the light source is a light-emitting 
diode (LED) or a liquid-crystal display (LCD). These solid-state 
devices may b represented symbolically as above, or they may be 
represented by the symbols shown in figure 1-23 and labeled with the 
letters "CR." 


a y, 


oe 


Figure 1-23. Solid-State Light Indicators. 
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Figure 1-27. Cathode-Ray Tube (CRT) 


‘hes Solid-State Devices. Solid-state devices (sometimes referred to 
as semiconductors) have, to a large extent, replaced vacuum tubes in 
the design of most modern electronic equipment. Solid-state devices 
are generally made of silicon or germanium that is "doped" with 
impurities to provide the desired conductivity. They may be doped to 
produce either p-type material (positive) or n-type material 
(negative). These semiconductors are used in the place of vacuum 
tubes due to these advantages: they are smaller, take less power to 
operate, usually cost less, and are more rugged. 


a. Transistors. Probably the most common of these solid-state 
devices is the transistor. While there are numerous variations, most 
transistors are either pnp transistors or npn transistors. Figure 1- 
28 shows the symbol for a npn and a pnp transistor. The key to 
recognizing a npn or pnp is the direction of the arrow on the 
emitter. On the pnp transistor symbol, the arrow points inward; on 
the npn, the arrow points outward. The elements of the transistor 
operate much lik th lements of the vacuum tube. The emitter 
functions much as the cathode; the collector as the plate; and the 
base much like the grids. Transistors are labeled with the letter 
Ww (0) 2 W 

em:TTER IN} P| Nicouector emtrerIP IN| P] corcecror 
Figure 1-28. NPN, PNP Transistors. 

b. Diodes. Another common solid-state component is the diode. A 
diode consists of one piece of p-type material and one piece of 
n-type material formed together to create a p-n junction. This p-n 


junction has the property to pass current in only one direction. 
Diodes are also designed in a number of 
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variations to meet special applications. Figure 1-29 shows the 
schematic symbol for some commonly used diode applications. Diodes 
are generally labeled with the letter "D" or the letters "CR." 
Exceptions are the symbol for the zener diode, which is often labeled 
"VR", and the light-emitting diode (LED), which may be labeled "DS." 


+ @& BSB oS 


RECTIFIER VARACTOR SCR TRIAC ZENER TUNNEL LEO 


Figure 1-29. Diodes. 


c. Special Purpose Devices. As indicated above, transistors and 
diodes may be constructed in a variety of designs to meet the needs 
of special applications. While it would be impractical to attempt to 
list them all, some of the more common special purpose solid-state 
symbols are shown in figure 1-30. The symbols shown are as follows: 


(1) Silicon-controlled rectifier (SCR). 
(2) Silicon-controlled switch (SCS). 
(3) Triac. 

(4) Field-effect transistor (FET). 
(5) 

(6) 

(7) 


Unijunction transistor (UJT). 
Light-emitting diode (LED). 
Photocell. 


4 5 6 7 


Figure 1-30. Special Purpose Solid-State Devices. 
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a. AND Gates. The AND gate is a digital circuit designed to 
produce a high level output when all input levels are high. If any 
of the input levels is low, the output of the gate will be low. AND 
gates are represented by the symbol shown in figure 1-31A. 
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Figure 1-31. Logic Circuit Gates. 
b. OR Gates. The OR gate is designed to produce a high level 


output when any one of 
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inverter is shown in figure 1-31C. Inverters, when placed at the 
input or output of the basic gates, may provide a variety of 
combinations. When the inverter is used with the basic gate, only 
the small circle of the inverter symbol is used in the schematic 
diagram. Figure 1-31D shows an AND gate with an inverter at its 
output. The result is a NAND gate. Similarly, placing an inverter 
at the output of an OR gate will produce a NOR gate (figure 1-315). 
Figure 1-32 shows the variations of two-variable AND gates and OR 
gates, and the resulting "truth table" for their output. 


Two Variable, AND and OR Function 


Figure 1-32. Two-Variable Truth Table. 
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9. Other Symbols. Many other symbols exist and may be found on 
schematic diagrams. It would be impractical to attempt to illustrate 
them all. However, the symbols discussed below are components that 
are likely to be found in Army fire control applications. 


a. Grounds. The circuit return or completion is normally 
accomplished through the use of grounds. Grounds are usually of two 
types: 


(1) Earth ground is a direct conducting connection to the earth 
or some structure. The symbol used to represent arth ground is 
shown in figure 1-33A. 


toy oy 


EARTH CHASSIS COMMON 
A B Cc 


Figure 1-33. Ground Connections. 


(2) Chassis ground is a conducting connection to the chassis or 
frame of the equipment or circuit. The chassis ground may not be at 
the same potential as the earth ground. The symbol for a chassis 
ground is shown in figure 1-33B. 


A third symbol may be used to indicate a ground connection when all 
identically annotated return connections are at the same potential. 
The symbol for these common-ground connections is shown in figure 
1230, 


b. Antennas. Many electronic devices require th use of an 
antenna to receive input signals. The types of antennas used vary 
greatly, based on the function of the equipment. Figure 1-34 
illustrates some of the common symbols used for antennas. 


TY Qe 


Figure 1-34. Antenna Symbols. 
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c. Microphones and Headphones. Some types of electronic devices 
permit audio inputs or _ outputs. Audio inputs are typically 
accomplished through the use of a microphone. The symbol for a 
microphone is shown in figure 1-35A. Audio outputs may be produced 
by the use of audio indicators such as discussed in paragraph 5e(1) 
or through the use of headphones. Headphones may be single or 
double. The symbols for single and double headphones are shown in 


figure 1-35B and 1-35C respectively. 


d. Motors. Many electrical or electronic circuits are affected 
by drive motors. Motors are the electrical opposite of generators 
discussed in paragraph 4b. Motors convert electrical energy to 
mechanical energy. Like generators, motors may be either AC or DC. 
Figure 1-36 shows the symbols for motors. 


w” “x 
OR : 
4 B Cc 


Figure 1-35. Microphones, Headsets. 
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Figure 1-36. Motors. 


PART B - COMPONENT CHARACTERISTICS AND FUNCTIONAL USE 


Electrical and electronic circuits are made up of a variety of 


circuit components selected for their individual electrical 
properties. These components are arranged and connected within the 
circuit to produce the designed output. The schematic diagram is the 
road map of the circuit design. The symbols discussed in part A of 


this lesson to identify each component used to make up the circuit. 
Each component is placed into the circuit 
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to create the desired effect within the circuit. This part of the 
lesson will discuss some of the characteristics of the components and 
how their electrical properties are used in typical electrical and 
electronic circuits. 


fle Basic Circuits. Electrical and electronic circuits may range 
from simpl one-lin circuits to extremely complex specialized 
systems. Probably the most simple practical circuit is that of the 


ordinary flashlight. Figure 1-37 illustrates the schematic diagram 
for a single cell battery powered flashlight. 


St 


Bi DSL 


A 
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Figure 1-37. Flashlight Circuit. 


The components are illustrated by their symbols. When the switch 
(S1) is closed, current flows through the conductor from the battery 
(B1) to the lamp (DS1) and back to the battery. Thus, the circuit is 
completed. The filament of the lamp acts as a resistor in this 
Simple circuit. By resisting the current flow, the filament produces 
heat and the lamp lights. Resistors are used to control the amount 
of current in a circuit and to provide a voltage drop. Resistors may 
be connected in series or in parallel with other resistors or other 
electrical components to obtain the desired output. Figure 1-38 
illustrates series and parallel connected resistors in a simple 
GLrcuLt. 


Capacitors are components that have the ability to store electrical 


energy, block direct current, and permit the flow of alternating 
current. This unique ability to pass AC while blocking or isolating 
DC makes the capacitor a key component in filter networks. Inductors 
(or coils), on the other hand, offer considerable opposition to AC, 
but little to DC. Inductors are also used in filter circuits 
extensively. Through selecting the proper set of components, 
filtering circuits may be designed to produce the required output for 
the circuits they supply. Figure 1-39 illustrates the schematic of a 
simple filter circuit employing resistors, capacitors, and inductors. 
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SERIES CIRCUIT PARALLEL CIRCUIT 
Figure 1-38. Series and Parallel Connected Resistors. 
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Figure 1-39. Filter Circuit. 


Inductors are also elements of the transformer used in the circuit in 
figure 1-39. The primary of Tl induces its AC voltage onto the 
secondary of Tl. In this case the secondary of the transformer is 
center tapped to provide dual outputs in the secondary. Transformers 
may be designed to produce a variety of outputs relative to their 
input. Figure 1-40 shows a typical power transformer with outputs of 
5, 6.3, 350, and 700 volts from a 110 volt input. 


24 0D1725 
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The purpose of most power supply units is to convert 


in order to operate the 


circuits supplied. In figure 1-41 you can see that this conversion 
takes place in the element labeled as the rectifier. Rectification 
may be half-wave or full-wave. Figure 1-41A illustrates the 
schematic for a simple half-wave rectifier and its resultant 
waveform. Figure 1-41B shows a full-wave rectifier diagram and 


waveform. 
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Figure 1-40. 
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The component common to almost all types of rectifiers is the diode. 


The diode may be a vacuum tube diode or a solid-state diode. 
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in figure 1-41. 
applications. 


only one direction of current 


Since a 
passing current in only one direction, it 


converting AC to DC. In half-wave 
flow is used. In full- 
the diodes are so connected as to make use of the 


thus resulting in the waveforms shown 


25 0D1725 


I2ZOVAC 


POINT B 


(CENTER 
TAP) 


Figure 1-41. 


Dl 


ee 


D1 D 


Rectifier 


CONDUCTING 


CUTOFF 


SECONDARY VOLTAGE 


(2V 34 \ LOAD VOLTAGE 


2 Di 8=6D2 


Circuits. 


fer. 


She Regulators. The 
figure 1-42 


provide an output vol 


for 
is the regulator. 


th element o 
The 
tage with littl 


purp 


sense changes in outp 
may also be 
regulators may be cl 
on their relative ] 


designed 
lassified as series or shunt 
ocation in th 


to regulate 


show a shunt regulator and a ser 
applications, 


modern 
regula 
regula 


extensively 


practical 
tor circuits. 


in 


tors employing solid-state 
regulator 


Figures 1-42C and 


the power 


le or no variation. 
ut and compensate for the changes. 
the 


e circuit 
ies regulator respectively. 
solid-state 
1-42D show shunt and series 


supply unit shown in 
the regulator is to 
Regulators 
Regulators 

Voltage 


OSE oO! 


current flow. 
(parallel), depending 
Figures 1-42A and 1-42B 

In most 
used in 


devices are 


componen 
circuits A 


unti a 
reached, the zener 
developed across it. 


4, Transistors. 


electronics as has the discovery of 


virt 
app 
per 


tually replaced 
lications. 


Form 


specified voltage 
diode 


Additionally, 
Functions not previously attainable with vacuum tubes. 


is applied. 
conducts, 


th 


Probably no single event has had the 
the transistor. 


vacuum tubes in 


26 


transistors 


ts. Zener diodes are used 
zener diode blocks current 
When the zener voltage is 
us regulating the voltage 


impact on 
Transistors have 
modern electronic 
been designed to 


most 
have 


0D1725 


The most basic and the most common application of 
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be identified by a Joint Army-Navy (JAN) designation marked on the 


case of the transistor. Always replace transistors with ones that 
have the identical markings or a correct substitute. To ensure that 
you use an identical replacement or correct substitute, consult the 


equipment manual. 


5. Digital Circuits. Digital circuits have been employed in an ever 
increasing number of applications. A digital circuit may operate as 
an electronic switch and is capable of making decisions or logic. 


Such a logic circuit represents a relationship between two or more 
variable inputs and a resultant output. Digital logic circuits form 
the basis for most types of computers. Digital circuits use gates, 
Flip-flops, registers, and matrixes to perform ae variety of 
functions. Digital circuits are often used in Army fire control 
instruments as counters, registers, displays, and other logic 
functions. Figure 1-44 illustrates a digital parallel counter. 


INPUT 


ier PULSES 
OUIPUTS DELAY 
7 
#1 2 #3 Fa 
Figure 1-44. Parallel Binary Counter. 
6. Complex Circuits. Most schematic diagrams you will find in 
equipment technical manuals will be much more complex than the simple 
circuits illustrated in this lesson thus far. Most circuits are a 
combination of the simpler circuits, arranged in a configuration to 


provide a series of electrical events, in order to produce some 
desired output or outputs. Figure 1-45 illustrates such a circuit. 
Input signals are introduced into the circuit through plug Pl, 
processed through a series of electrical and electronic components, 
and output, again through plug Pl. 
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At this point, you should be able to readily identify most of the 
symbols and annotations on the schematic diagram shown in figure 
1-45. 


PART C - WIRE TRACING 


In addition to being able to "read" the schematic diagram of a 
circuit, it is often necessary to trace the source and/or the 
destination of a signal coming into the circuit or exiting from it. 
This is normally accomplished through a process of wire tracing. 
Depending on the design and construction of the equipment, wire 
tracing may be simple and confined to the internal parts of the 
equipment; or it may be complex and extend to distant external 
components. 


Wire tracing procedures may vary greatly from one type of equipment 
to another. Probably the key to success in wire tracing is to have 
an understanding of the reference designators used to identify and 
locate equipment components. It is important to note that not all 
systems use the same methodology for assigning reference designators. 
Prior to performing wire tracing on actual equipment, refer to the 
appropriate technical manual. 


NOTE: The following reference designator information is applicable 
to the tank thermal sight (TTS), AN/VSG-2. The wire tracing 
steps refer to the extracts from TM 9-5855-267-24 found in 
appendix c. The wire tracing sequences found in this lesson 
use table 3-2 of appendix C for solution. These procedures 
are for training only. 


1. Reference Designators. Most equipment that requires the repairer 
to trace signals from one unit to another have some type of reference 
designator system. Thes reference designators are assigned to 


assist the repair technician in locating and identifying components 
as necessary for testing and repair. 


The TTS, AN/VSG-2 uses the system described below to assign reference 
designators: 


a. The first number in the reference designator represents the 
major unit in which the component is located. The major units of the 
TTS, AN/VSG-2 are: 


(1) Head assembly. 
(2) Gunner's display. 
(3) Commander's display. 
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(4) Power converter. 
(5) Mount assembly. 
(6) Test set (TS-3681/VSG-2). 


b. The second part of the referenc designator is used to 
identify the location within the major unit, i.e., Wl for a wire 
harness, A2 for a unit subassembly, etc. 


c. The third part of the designator locates the actual component, 
i.e., Sl for a switch, J2 for a jack, etc. 


d. Following the reference designator, you will often find a pin 
or pin socket identifier for marking the exact circuit point for 
testing or troubleshooting. 


e. The following examples are given to illustrate the us of 
reference designators in the TTS, AN/VSG-2. 


(1) 2 Wl Sl. This reference designator indicates Sl (mode 
switch) on the wiring harness Wl in the gunner's display. 


2 - Gunner's display (unit 2). 
Wl - Wire harness W1. 
Sl - Switch 1 (mode switch). 
(2) 4 A6 J1. This reference designator indicates connector 


jack Jl of the auxiliary regulator (subassembly A6) in the power 
converter. 


4 - Power converter (unit 4). 
A6é - Auxiliary regulator. 
Jl - Connector Jl. 


(3) 2 Wl P4 (2 A3 JA). This reference designator indicates 
that the plug P4 of the wiring harness Wl in the gunner's display 
mates with jack J4 of the RPU assembly (A3) in the gunner's display. 


2 - Gunner's display (unit 2). 
Wl - Wire harness W1. 
A3 - RPU assembly. 
P4 - Connector plug P4. 
J4 - Connector jack J4. 


vas Voltag Measurements. One procedure that requires an 
understanding of reference designators in the TTS AN/VSG-2 is taking 
voltage measurements. Figure 1-46 is the voltage measurement table 
for the power converter. The probe connections for the measurements 
are indicated by the use of reference designators. 
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a. Always connect the LO (black) lead before you connect the Hi (red) lead. 
&. Tolerances for voltages in table 3-1 are + 10 percent unless otherwise noted. 


(See PO-12 for Location of Assemblies 4A1 through 4A2 and 4A9T!) 


4Al3t3 
4A1313 


4A2310 
4A2210 
4A2510 
4A2310 


4A332 
4A435 
4A35 
4A537 
4A2310 
4A3J2 
4Au8 


4A6310 
4A6512 


4A9TI-4 
4A9TI4 
4A9TIS 
4A9TI-10 
4A9TI-12 
4A9TI-14 
4A9TI-16 
4A9T1-18 
4A9T1-20 


4A9T}-13 
4A9T I-15 
4A9T1-17 
4A9TI-19 
4A9T1-21 


Figure 1-46. Voltage Measurement Table. 
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3. Continuity Checks. Continuity checks can be made between various 
points in a circuit using a meter and wiring diagrams. However, 
continuity charts are provided for ease in performing the checks. 
These charts use reference designators as a basis for their format. 
Appendix <C:..as- such <a continurty chara. for “che. TTS, .AN/VSG=2, It 
consists of table 3-2 and included figures from TM 9-5855-267-24. 


NOTE: All continuity checks are made with a DMM set at 2K ohms. 


In appendix C, the circuit points used to conduct continuity checks 
are found in the two left hand columns. These circuit points are 
identified by their reference designators. In this table, the 
reference designators are indicated in one of two ways: 


a. Refer to page 3-5 of appendix C. At the top of the page, the 


statement is made, "prefix all test points 3W4." Only the remainder 
of the reference designator is indicated in the circuit point columns. 
b. Refer to page 3-10 of appendix C. The near reference 


designator is represented in the circuit point columns. 


The center column of table 3-2 of appendix C (signal function or 
name) identifies the signal carried on the wire being checked. The 
remaining columns provide information pertaining to the conductor. 


4. Signal Tracing. Many signals produced in one unit of the 
equipment are sent or applied to another unit of the equipment. 
Often it is necessary for the repairer to "trace" these signals from 
one unit to the other. This is accomplished by wire tracing. Table 
3-2 and its accompanying figures may be used to trace various signals 
from unit to unit within the TTS, AN/VSG-2 and its test set. The 
following example will demonstrate signal tracing in the TTS, 
AN/VSG-2. 


NOTE: All page numbers identified in the wire tracing sequences 
below refer to appendix C. 


The following procedures will be used to trace the WFOV CMD from 
circuit point 2W1P4-20 to 1W1XA4-8: 


a. The reference designator 2W1P4-20 indicates that this circuit 
point is located in the gunner's display. Therefore, you will locate 
the circuit point in the gunner's wire harness 
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chart (page 3-13). You must now locate the circuit point 2W1P4-20. 
It is found in the middle of page 3-14. You will find that the WFOV 
CMD travels from circuit point 2W1P4-20 to 2W1J1->D. 


b. Since 2W1lJ1l is an external connection (see page 3-11), it is 
necessary to refer to the interface diagram (page 3-4). You will 
find that Jl of the gunner's display meets with the interface cable 


at 3W4P4. 


c. To locate the connecting circuit point on the tank interface 
cable, you use the tank interface cable chart beginning on page 3-5. 
The WFOV CMD meets with 3W4P4 at 3W4P4->D (page 3-7). The WFOV CMD 
Signal travels from 3W4P4->D to 3W4P3-Y. 


d. Since 3W4P3 connects to the head assembly at head assembly J1, 
you will need to refer to the head assembly wire harness (page 3-27). 


You will find that the WFOV CMD meets 1W1J1 at the circuit point 
IW1J1-Y (page 3-27). From 1W1J1-Y, the WFOV CMD signal travels to 
1W1XA4-8, the terminal location of this signal. 


e. The above wire tracing sequence is represented as indicated 
below: 


2W1P4-20. 
2W1J1->D. 
3W4P4->D. 
3W4P3-Y. 
1W1d1-¥Y. 
1W1XA4-8. 


~~ was YS YH WY WH 


1 
2 
3 
4 
5 
6 


ee 


5. In order to ensure that you understand the method of wire tracing 
in the TTS, AN/VSG-2, trace the following signals as indicated. Fill 
in the missing circuit point designators. 


a. Trace the CMDR CABLE BITE signal from 3W1P1-3 to 4W1XA6-24. 


4W1XA6-24 
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b. Trace the STBY CMD from 4W1XA10-20 to the mode switch on the 
gunner's display. 


(1) 4W1XA10-20 

(2) 

(3) 

(4) 

(5) 

(6) 
The solutions to these wire tracing sequences are found at the end of 
this lesson. If you are unsuccessful in tracing these two signals, 


reread paragraph 4 and attempt the wire tracing sequences again. 


Remember, the procedures for assigning reference designators and for 
wire tracing vary with different equipment. Always refer to the 
current technical manual for the specific equipment you are working 
on. 


6. Wire Tracing Sequence Solutions. The solutions to the wire 
tracing sequences in paragraph 5 were listed below with the page 
numbers from table 3-2 of appendix C. If you are successful, proceed 
to the Practice Exercise following this lesson. 


a. Trace the CMDR CABLE BITE signal from 3W1P1-3 to 4W1XA6-24. 
(1) 3W1P1-3 (3-10) 
(2) 3W1J1-R (3-10) 
(3) 3W4P5-R (3-7) 
(4) 3W4P1-2Z (3-7) 
(5) 4W1J2-2Z (3-17) 
(6) 4W1XA6-24 (3-17) 


b. Trace the STBY CMD from 4W1XA10-20 to the mode switch on the 
Gunner's Display. 


4W1XA10-20 (3-23) 
4W1J2->W (3-23) 
3W4P1->W (3-5) 
3W4P4-R (3-5) 
2W1J1-R (3-13) 
2W1S1-2 (3-13) 


we was HS YH YH WH 
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Read the 
items in 


that fol] 


LESSON 


PRACTICE EXERCISE 


following situation and use that information to answer the 
this Practice Exercise. Check your answers with the answers 
ow. 


Situation: You ar th Fir Control maintenance NCO (MOS 45G20) at 


Headquar 
You are 


ters, Headquarters Company, 3/78th Battalion (mechanized). 


conducting training for your unit technicians to prepare them 


for maint 


tenance procedures required at the organizational level. 


1. Transformers operate based upon which of the following 


principles? 


A. Inductance. 
Bs Resistance. 
Cy Varactance. 
bie Capacitance. 
Zoe Typically, a power supply is employed to provide what function? 
A Convert a DC input to an AC output. 
B. Convert an AC input to a DC output. 
C Increase a DC input to a higher DC output. 
D Increase an AC input to a higher AC output. 
3s An audible alarm would be indicated on a schematic diagram by 
what letter identifier? 


A. A. 
B. Sis 
Che AA. 
D. LS 
4. Which of the following vacuum tubes is still widely used today? 
A. Beam power tubes. 
B. Cathode-ray tubes. 
Cy Cold cathode tubes. 
D. Diode rectifier tubes. 
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The most common use for transistors is? 


VAWP, 


Filtration. 
Regulation. 
Amplification. 
Rectification. 


Digital circuits are referred to as "logic" circuits and rely on 


which of the following numbering systems? 


Octal. 
Binary. 
Decimal. 
Alphanumeric. 


The reference designator for 1W1J1-4 in the TTS AN/GVS-2 would 
indicate that the circuit is located in what major unit? 


VAW PY 


Test. set. 
Head assembly. 

Power converter. 
Gunner's display. 


In order to check the continuity for the GUNNERS FAIL LIGHT 
Signal in the gunner's wire harness, you would place the test 
probes at 2W1J3-5 and? 


A 
B. 
Cc 
D 


2W1P3-5. 
2W1P3-6. 
2W1XA2-32. 
2W1XA2-36. 
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LESSON 


PRACTICE EXERCISE 
ANSWER KEY AND FEEDBACK 


Compare your answers to the following solutions. If you answered any 


1tem 


ILtem 


incorrectly, review the page(s) and paragraph(s) referenced 
until you understand the instruction. 


Correct Answer and Feedback 


A. Inductance. 


Transformers are basically two inductors placed in close 
physical proximity. The electrical field of the primary is 
induced unto the secondary, thus transferring the power. 
(page 8, para 4c) 


B. Convert an AC input to a DC output. 


Typically a power supply takes an AC input and converts it 
to a DC output through use of a transformer, rectifier, 
filter and regulator. (page 10, para 4d) 


D. LS. 


Audible indicators may be a horn, buzzer, speaker, etc. and 


are designated by "LS." (page 13, para 5e(1)) 

B. Cathode-ray tube. 

Cathode-ray tubes are used to present a video display such 
as in a TV screen or radar display. This unique feature of 
the CRT cannot be duplicated by the use of transistors. 
Thus, they are still widely used today. (page 19, para 6) 
on Amplification. 


The most basic and the most common use of transistors is to 


amplify voltage, current, or power. (page 27, para 4) 

Bis Binary. 

Digital circuits use two distinct voltage levels, producing 
"1" and "O" logic levels. This results in a binary (two 
digits) numbering system. (page 19, para 8) 
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Correct Answer and Feedback 


B. Head assembly. 

The first number of the reference designator used in the 
TTS AN/VSG-2 represents the major unit. The major unit 
represented by the number 1 is the head assembly. (page 


30, para la(l)) 


Cx 2W1XA2-32. 


The other end of the connector designated to carry the 
GUNNERS FAIL LIGHT is found in the continuity check wiring 
table found in appendix C. (page 3-13) 


39 0D1725 


CONTINUE TO THE NEXT PAGE. 
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APPENDIX A 


LIST OF ACRONYMS AND ABBREVIATIONS 


Alternating Current. 
Cathode~Ray Tube. 

Direct Current. 

Digital Multimeter. 
Field-Effect Transistor. 
Joint Army-Navy. 
Liquid-Crystal Display. 
Light-Emitting Diode. 
Silicon-Controiled Rectifier. 
Silicon-Controlled Switch. 
Tank Thermal Sight. 


Unijunction Transistor. 
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CONTINUE TO THE NEXT PAGE. 
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APPENDIX B 


LIST OF DESIGNATION LETTERS 


Letter Code Terminol 

c Capacitor. 

CB Circuit Breaker. 

CR Semiconductor Diode. 

D Diode. 

DS Light Indicator. 

F Fuse. 

J Jack. 

K Relay. 

L Inductor. 

LS Audible Indicator. 

P Plug. 

PS Power Supply. 

Q Transistor. 
Resistor. 
Switch. 

T Transformer. 

TB Terminal Board. 

TP Test Point. 

Vv Vacuum Tube. 
Cable. 
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CONTINUE TO THE NEXT PAGE. 
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APPENDIX C 


TM 9-S855-267-24 
Technical Manual HEADQUARTERS. 
DEPARTMENT OF THE ARMY 
No, 9-5855-267-24 Washington, DC, 12 December 1980 


ORGANIZATIONAL, DIRECT BUPPORT, AND 
GENERAL SUPPORT MAINTENANCE MANUAL 
SIGHT, TANK THERMAL 
AN/¥SG-2 
(NSN 6858-01-060-8521} 


REPORTING OF ERRORS 
You can help improrve this manual. lf you find any mistakes, or if you know of a way to 
improve the procedures, please iet us know. Mail your letter, DA Form 2028, Recommended 


Changes to Publications and Blank Forms, or DA Form 2028-2, located in the back of this 
manual, direct to: Commander, U.S. Army Armament Materiel Readiness Command, ATTN: 
DRSAR-MAS, Rock Island, FL 61299. A reply will be furnished to you, 
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CHAPTER 3 
DIRECT SUPPORT MAINTENANCE INSTRUCTIONS 


Section |. GENERAL 


3-1. Scope of Direct Support Maintenance 
Direct support maintenance for the TTS requires testing, 
alinement, adjustment, and troubleshooting: Trouble- 
shooting to an electrical assembly, mechanical assembly 
or chassis mounted clectrical/mechanical component 
may be necessary. 

3-2. Authorized Majntenance 

Authorized direct support maintenance is listed in the 
maintenance allocation chart (MAC), appendix B of this 
manual, 

3-3, Voltage and Resistance Measurements 
The digital multimeter (dmm), Fluke 8020A (or equiv- 
alent) is used for measuring voltages and resistances. 


Figure 3-I 


Voltage measurements are listed in table 3-1. The item 
eglumin is provided so specific measurements may be cas- 
ily referenced. The “component checked” column des- 
ignates which component or assembly can be checked by 
using the data provided for that item. The “dmm probe 
connections LO and HI" columns specify where the low 
and high probes are connected to check the corresponding 
item component. The “dmm indication (volts) ac and de” 
columns are on the voltage measurement table contain 
the dmm ac or de voltage obtained for the item compo- 
nent checked. Unless otherwise specified, tolerances aré 
10 percent. 


. Not Used 


Table 3-1. Yoltage Measurements 


NOTE 


a.Always connect the LO (black) lead before you connect the HI (red) lead. 
&. Tolerances for voltages in table 3-1 are +10 percent unless otherwise noted. 


(See FO-32 for Location of Assemblies 4A1 through 4A2 and 4A9T1) 


Item 


Inverter 4Al 


Voltage reading 
ac dc 
(Tolerances + 10%) 


} 115 vac, 400 Hz 4A113 4Al]J2 118 
2 +5.0 vde 4A1J13 4Al1J7 +5.0 
3 +14.0 vde 4A1J13 4A1J8 + 14.0 
Controller 442 
4 15,0 vde 4A2J{0 4A2J12 ~15.0 
$ | +15.0 vde 4A2J10 4A2314 + 15.0 
6 18 to 30 vde 4A2J10 4A23158 +8 to +30 
7 +5 vde 4A2J10 4SA2F1€ +5.0 
Video rectifier 
and filter 4A3 
8 4A3J2 4AJ1 18.8 
9 4A3J5 4A3J4 17.5 
19 4AI3J5 4A3I8 19.1 
ll 4A5J7 4A3J11 15.6 
12 4A3J10 6AI3J3 20.9 
13 4A5J2 4A3J6° 19.1] 
1 4A3J8 4A3J9 18.3 
] 4A5}11 $A3J10 ~{7.1 
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3-4. Reference Designator Assignments 

Unit No. Description 

1 Head Assembly 

Gunner's Display 
Commander's Display 
Power Converter 
Mount Assembly 
Test Set (TS -3681/VSG-2) 
All other reference designators are assigned in accord- 
ance with ANSTY32. 16-1968 (USA standard reference 
designators for electrical and electronic parts and equip- 
ment). 


Du & ww 


EXAMPLE 1 Mode Switch, Gunner’s Display 
2 wi SI 
$1 ~ Switch S1 (mode switch} 


W1 + WI wire harness 
2 - Gunner's Display (unit 2) 
To Be Read As: Switch S) (mode switch) is on the WI 
wire harness in the Gunner's Display 


(unit 2). 
EXAMPLE 2 RPU Connector and Mate 
2 WI P4 {2 AZ J4) 
P4 - Connector P4 Jé + Connector J4 
W) - WI wire harness AZ +RPU Assembly 


2 - Gunner's Display 2 - Gunner's Display 
(init 2) (unit 2) 

To Bc Read As: Connector P4 on the W1 wire harness 
in the Gunner's Display (unit 2) mates 
with the J4 connector on the A3 (RPU 
Assembly) in the Gunner’s Display 
(unit 2). 
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Gunner's BITE Board and Mate 
(2 A2 Pi} 
Pl -Pi connector 
A2 - Gunner's BIFE PWB 
2 -Gunner's Display 2 + Gunner's Disptay 
(unit 2) (unit 2) 

To Be Read As: Connector XA2 on the, WI wire harness 
in the Gunner’s Display (unit 2} mates 
with connector Pl on the A2 (Gunner's 
BITE PWB) in the Gunner's Display 
(unit 2), 


EXAMPLE 3 
2 Wl XA 
XA2-XA2 connector 
WiIs-WI wire harness 


3-5. Continuity Checks 

Routine continuity checks between various points in the 
circuitry can be made using the digital multimeter and 
Wiring diagrams; however, a list of continuity checks is 
provided in table 3-2 to ensure a complete continuity 
check of the system without reference to wiring diagrams, 
The function column designates the signal function of the 
Specific wire being checked. Details of wire harnesses 
with associated connectors and controls appear ia figure 
3-2 through figure 3-9 to speed identification of wires for 
continuity checks. 


NOTE 
All continuity checks shall be made with 
the DMM set to the 2K range. 
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Figure 3-2. Tank interface cable. 
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TABLE 3-2. CONTIMULTY CHECKS- 


eee oe 


TANK INTERFACE CABLE- PREFIX ALL TEST POINTS 3W4 CFIG. 3-2). 
| CIRCUIT 1 CIRCUIT i 1 WIRE | 
I POINT i POUNT | SIGNAL FUNCTION GR NAHE | aWwG | COLOR | NO | REMARKS | 
[mae nn nr eo —+——— eee Seine ee = 
{ PL t | I I | i 
} Pi- I Pa- | JACKET FOR WIRE ROL ! F 94 1 lj ee ee | 
; i al P3- A } +10.5 VOC } za | 9 | wad i 
i Pl- & | P3- 8 | +10.5 ¥DC RTN | 20; 96 | 1B J i 
1 Pi- comm P3- N [ +10.0 YAC [LEO #1) | 20 | 92 1 3 | | 
| Pl- Df Pa- P | +1O.0 VOC ATN [LED #23 [ zo | 4% «I 4 | tT 3 
i Pi- E | PR- t } *£O.0 VDC (LED #2} | 20 | 5 | 5 | y 6 | 
i Pi- F | P3- 4 £ *10.0 YOC ATN [LED 42] } 20 | 37 | | y 5 1 
I PL- G P3- >G | £L0.0 ¥YOC (PAST) ft 20 | 9a | : a | Te ol 
! Pi | P3- OK | 10-0 VOC RTN (POST) | 20 3 901 | 8 | yr Yr J 
| Pi- 2 | P3- >L | -S6.0 YOC ir | go2 | ? | Tia | 
| Pt- ae P3- >x | -9.9 VOC RIN t 20 | 903 1] 10 | 1 9 ft 
1 Pim L | P= ON ! #5.0 VDC [SLI! ] 2c 3 904 1 11 | 312] 
i Pi~ * P3~ FP | #5.0 YOC RIN (SC?) } 20 } 905 | 12 | Til i 
1 Pt- NX P= >K | 95.9 YOC £12 GUN} i 20 | 906 } 13 1 T14 [| 
| Pl- Pp | P4A- >Y | +5.0 YOO RTN (12 GUNI } 207 gor | 1s | T1300 1 
t P}- At P5— U | *5.0 ¥BC (12 CHOR) } 201 908 | 5 | T16 7 
1 Pie $f P5- ¥ § #§.0 VOC RTW (12 CHOR) [| 20 | giz { 16 = 1 Tus 
] Pi- T P3- >K | -5.0 VOC ¢seri } 20} 913 1 Lr | ris] 
} Pie uo P3—- 2M } ~5.0 ¥OC ATN {SEI} ! 20) gl4 | 16 |} T.’r 1 
1 Pil~ vit P3~ S |] +15.0 VOC (HEAD! { 20, 915 | 1s f T2090 «6 
! Pi- K P3- T £ #25.0 VOC RYN EHEAD) $ 2c |} gié 1 20 | Tig | 
t Pi- x P3- >¥Y | -15.0 ¥OC (HEAD) f 20 | gl? € zt i Y2z2z | 
J Pi~ Y P3-  >2 | -15.0 VDC RTN (HEAD) | .20 ] gia | 22 [ T21 #1 
{ Pi= zf o5- R | CMDR CABLE BITE f 20 | gz23 bt 23) ~«I I 
t Pi- >A | rs~ 4 | CHOR INTLK | 20 | 924 | 24 | t 
| Pl- >B | P3- GG | HEAD CABLE BITE } 20°] 925 | 25 | oh 
! Pi- oc J PG Ww | SPARE | 20} 926 | 26 |f t 
] Pt~ 3D { PS- T | #5.0 VOC BITE RIN {CHMOR} } 20 ] 927 | 27 Ff ! 
| Pl= >E } P4- >N ) POWER CONY FAIL #1 ! 20 | 928 | 28 if ! 
1 Pl- >F J P4—-  >P | CABLE FATL ! 20 1 934 1 29 | | 
{ Pi-~ >G | P2- O ) SPARE i 20 | 935 — 30 | { 
| PI- >] P3- >R 1 +*5.0 VOC BITE {HEAD} i 2a J 937 1 32 7 133 #1 
| Pl~ J P3—- CC | +#5.0 YOC BITE RIN IKEAD) fe V.20" ] 938 ] 33 } 132 «1 
| Pl- >K | P4- Uo} #5.0 VDC HITE {GUNI ! 20] 945 | 34 | 135 =| 
! Pl- >M 1 Pa tT | +$,0 ¥OC BITE &TH (GUN) f 20 1 946 | 35 | yY34 iL 
| Pi- P2- } JACKET FOR WIRE NO 36 I | 947 [ 36 3 536 | 
t Pl- ON P2- A | COOLER PHASE A f 20 ¢ 9 J 36a | i 
t Pi- >P P2- & | COOLER PHASE B } 20 | Oo | 368 | I 
{ Pi- >a | P2- C | COOLER NEUT f 20 | zt 36¢ ] 1 
1 Pl- OR SHIEL9O 36 | CNOLER SHIELD 1. 26] 9 | 36s | | 
i Pl- P2- | JACKET FOR WIRE NO 37 i { 94p [ 37 f $37 | 
| Pl- 8 | P2- H | FAN PHASE & $ 20 3 9 | 374 | i 
| Pl- oT | P2— J | FAN PHASE 6 } 20 | ao | 373 | } 
i Pl- Ow P2- K | FAN NEUT ] 2p} 2( 37c | | 
H Pi- >y¥ | SHIELO 37 [| FAN SHIELO i 20 J a er } 
| PL- >HI P4—- RE OSTBY CHO I 20 | 956 | 3a | | 
i Pi~ DK I P4— 5 | oF co | 204] 957 | #39 | | 
} Pl- >Y | P hy t | 18-30 VOC RTN (STBY GUN) i 2a | 956 | 40 | T 41 | 
i Pt- >2 | P4- dA | L8-30 VNC I[STBY GUN) | 20 | 967 | 41 | T4a Cf{ 
{ Pi- aA f Pa y | 18-30 VDOC {OP GUN} { 20 ] 968 | 42 | T43 | 
J Pl= of f P4- xX | 18-30 ¥OC RTW [OP GUA) | 204 s7e | 43 | T 42 #1 
| Pi- fc | PS— ¢ | L8-30 VOC (OP CxOR) { 201 9012 | 44 | T45) #1 
| Pi= OD } P5- Df 18-30 ¥OC RTN (OP CMDRD ] 20 | sors | 45 | T4441 
i PI- EF | P4- >J | COGLER SENSE KI TEST | 20 | Fors | 4A& | Ts? | 
| PI- FF j P4- >! | COOLER SENSE LO TEST { 20 |] 9015 | 47 } T 4s | 
| Pi- Gs | P3- R | GET COOLING LIGHT Ft { 20] vole } 48 | i 
1 Pils Hn [ P4- 2 | GET COBLING LIGHT £2 | 20 1 9017 | 49) | i 
P2 k { 1 I l 1 
P2- ] Pl- E JACKET FOR WIRE NO 36 I i 947 1 36 1 $36 6 
P2- a | Pi~ >N |] COOLER PHASE A i 20] 9] 36a] ! 
P2- Bi Pi- >P — COOLER PHASE B i 20 4 o | 366 f if 
P2~ c | Pl~ >Q | COOLER NEUT { 20 | zt 36 1 t 
2047300- 
3-5 
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TAOLE 3-24 


CONTINUITY CHECKS- 


JANK [MTERFACE CASLE, (CONTINYJED? PREFIX ALL TEST. POERNTS .3W4 (FIG. 3-20. 
I WIRE 


I CIRCUIT 

1 POLNT 
7 eo on ee —— 
I 

I P2- oO 
I P2- o£ 
I P2- =F 
J P2- 

t b2a- GG 
i P2a- 

{ P2z= oH 
i P2- 
i P2- XK 
1 P2= 
t P3 

{ PAH 

f P3- OA 
t e3- 
| P3- COS 
| e3- 
! PR-C*E 
{ P3-0CS~*~Cr 
+ ba GG 
i Pa- oH 
{ P3- od 
] P3- OK 
1 P2- OL 
! P3- ON 
! PI ON 
i P3~ bad 
I P3- OR 
1 P3- CS 
i Lr Se f 
1 PR OU 
1 PH OY 
i P3- ow 
i Pe x 
{ P32 
1 P3- 0 —Z 
1 P3~ A 
1 Pa- =o 
t Pe OO 
} Pa- Dd 
i P3~ DE 
1 P3- OF 
j P3- “>G 
! P3+ > 
5 P3- >i 
i P3~ od 
I P3- 2K 
] PR OK 
I P3a~-  >N 
1 P3~ >P 
J Pa- >0 
| P3~ >A 
l P3- 8 
1 P3- >T 
1 P3- OU 
1 CX oar f 
I PI~ OW 
t P3- XxX 
I Py OY 
| P3- >2 
} P3- CC 
i P3- on 
! P3- EE 
I P3~ FF 
t P3- GG 
204T300- 
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car ee We ee at oe en ee ef te 


ee re mes res es pl ey MO Ss Se rt rm ce ree ce ee ee ee sn 0m weer cee ree ee ee ee es eh gy ee 


Circuit 


POINT 


Pl- 
Pao 
Pam 
Ph 
Pew 
Pi- 
Pj- 
Pi=- 
Pl- 
Pa- 


VoVv 
AD we 


a 
VVreron nme er zTT 


v vvv 
Hons 


v 
THRUKKMAMNYOE TSE ECE SCH Ber SAezromng 


v w 


wv 


vv 
an 


I 
J 


SIGNAL FUNCTION OR NAKE 


ae ee lh AA a Ra he fe A et Pp 


SPARE 

FAN BITE PHASE & 
COOLER BITE PHASE A 
JACKEY FOR WIRE WO 50 
COOLER SITE PHASE 6 
JACKET FOR WIRE 8O 37 
FAR PHASE A 

FaN PHASE 8 

Fan NE€UT 

BITE NEVT 


JACKET FOR HIRE NOL 
#10.6 VOC 

+10.5 VOC RIN 

FOY CMD RIN 

NFOYV CHD 

1x RET H 

4X RET L 

CKOR LEVEL H 

CHOR CEVEL 

CMDR LEVEL L 

EXDR POL RIN 

410.0 VOC ILED #23 
410.0 VOC RTN (LEO #23 
419.0 VOC (LEO #1) 
+16,0 VOC AIN ILEO #2) 
DEF COOLING LIGHT #L 
415.0 VOC {HEAO} 
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2k1S1— 


2wis2 
2KiS2~ 
2R1$2- 


2WiS4 
2H1S4- 
2WiS4~ 
281S4- 
2W154- 
2W1S4- 
2Wwis4- 
-2HLS4— 
2wl54- 
2u1S6— 
2WLS4- 


22 E1 
2WLE1 
2WrEl 
2WLEL 


20%7303-0 


mow 


uN Ee One 


ye 


Are uur NN 


wen 


CONTENUITY CHECKS-GUNNER'S WIRE HARNESS {CONTINUEO) CFiG. 3-4). 


CIacuirT 
POINT 


2W1Xa2- 
2W1XAZ— 
2ULXKA2- 


2M RKXAZ- 
ZW IL KA2- 
2WLXA2- 


2W1Ji- 
2Wtdi~ 
2nlvi- 


Zwlsi- 
2KiJst- 
2WiJl- 


2H LEL 
Z2wiIxXA2— 
2W1LXA2-, 


2W1 XA2—- 
2WiXA2~ 


2H1LS1- 
2uilJ2- 
2WkSi- 
2W1s1- 
2W151- 
24it1— 
2Wlvi- 
2k1LS51-— 
2K 1LJ1~ 


ZwWwilsi- 
2Wivl- 


2WLS4- 
2W1PI- 
ZW Ji 
2WLXA2- 
2WLS4— 
Zw1s3- 
2uisi- 
2WLPL- 
2W1 KAZ 
2W1XAZ— 


2WLPS- 


OF 


Ting 


a ya 
ORF nN DN WN Dw 


vv 
zw 


N 


w ~ 
RBAarxOorwvti aw 


~ 


Q2 COLLECTOR 

$4-5 

OETECTGR COOLING LIGHT 
Q1 COLLECTOR 


Q1 BASE 
Qi COLLECTOR 
Qi EMITTER 


Q2 BASE 
Q@2 COLLECTOR 
Q2 EMETTER 


GUN GATN LOW 
GUN DAIN 
GUN GAIN HGH 


GUN LEVEL LOW 
GUN LEVEL 
GUN LEVEL HIGH 


REYICLE BRIGHTNESS LOW 
RETICLE BRIGHTNESS 
RETICLE BRIGHTNESS HIGH 


R4-1 
R4-2 


SYTTCH Sl JUKPER 

STay¥Y CAD 

SKIFCH SL JUMPER 

Op cxo 

SWITCH SL JUMPER 

48-30 YDC RTN (STBY HEAO! 
18-30 VDC RTN {STBY GUN? 
SWITCH 51 JUMPER 

FOY CO ATH 


GUN POL CHO 
GUN FOL RTN 


SWITCH $4 JUMPER 
*18-30 VDC (OP GUN) 
18-30 VOC [OP GUN) 
+18-30 ¥DC (OP GUN) 
SWITCK S& JUMPER 

54-3 

18-30 VOC AIN {CP GUA) 
28-30 YOO RTN {OP GUN) 
*16-30 VOC RTN [OP GUA) 
$45 


44-30 ¥OC RTN IN $) 
+18-30 vOC RTN (N Sh 
RETECLE BRIGHTNESS LOW 
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Gm 6 ee ory ee oe Oe 


AWG } COLOR | 


9013 
93 
98 

956 


$57 
956 
958 


9olz 
$013 
978 


99 
gL 
92 


94 
$5 
q7 


9OL3 
3O7 
906 


967 
964 


BUS 
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8US 
907 
Bus 
923 
S15 
BUS 
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96 
33 
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aus 
90 
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94 
915 
93 


904% 
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9013 
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TABLE 3-2. CONTIHUITY CHECKS~GUNNER'S WIRE HARNESS. (CONTIHUED) {FIG. 3-4}. 
| CIRCUIT |} CIRCUIT} } wart J 
t POINT j POINT H SIGNAL FUNCTION GR NAME { AWG | coLoR - NO | REMARKS | 
[memes mene ote nt nerd ne meres mm gga treme ere ett eee i ee of i a i i 
] t i] | ! 
5 2WLEL 1 2WAiXA2- 27 {| RETICLE BAIGHTNESS LOK { 224 Gia fo 49 ] I 
204 7303~9 or 
AWIXAZ AWAXAT 
Nt aR 
awis3 NT ee 
TEST WEXAG 
XFORMER 
ASSY 
C5 
AWtXAZ 
vip 
€- ae RECT/FLIn 
AWITXAS 
AUX 
RECT/FLTR 
4WIXAS 
VID REG 
4WIXA1 
AUX REG 
bt? : : 
4WIXAT 
REG ASSY 
at ed 
NRE TNO cA BBE era TS 
SET eae 
awtxaa 
DRVR 
ASSY 
AWITXAITO 
RELAY 
Figure 3-6. Power converter hornest. 
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TABLE 3-2. 
CIRCUIT ! 
POINT 1 
4Wldz i 
AWLJ2~ A] 
SHLJ2- B 4 
&Wis2~ c | 
4W1J2- bt 
4WLJ2- ra | 
4WiJ2- Fu 
4WLu2— G | 
4Wly2~ 4 I 
4WLI2~ 3 [ 
4W1LJ2- x ! 
SW LJ2- L | 
4HLI2~ 4] 
4WiJ2~ wi 
4W1J2- P 
4W2I2~ R | 
4W1J2- s } 
AMLI2- TF j 
4¥ls2- uv | 
4ulsz~ ¥ [ 
4KLIZ- Wl 
4 LJ2— x44 
4W1lt2- ¥ | 
4Wldz- zi 
4M1LJ2~ 24 | 
4WLJ2Z2- 8 | 
4WiJ2- WwW | 
4Wid2- Ef 
4K1I2Z- >F j 
W142- >t | 
4W132- >J4 J 
S¥LI2~ >K | 
4W1J2Z- 4 | 
4W1ls2— j 
4MLJ2Z- ON { 
aWLI2- OP 
&K1LJ2-— 0 
4W¥LI2- mm | 
4W192- { 
4W1f2- >8 | 
4¥152- oT | 
4WiJ2- du | 
AULI2—  >¥ | 
4W1J2—= > | 
4W152- xX | 
4Wis2- >Y | 
&HISI2Z— >Z ] 
4MlJ2- Aa | 
4Wid2- 5B 
“WiJ2- CC } 
AWLJ2— DO ] 
*#klJ2- 6s t 
4W1J2- HH | 
4152 ! 
aWis3—- A 
4W1J3- B I 
4W1J3- § ] 
4W1J3— i 
SWid3- Ee | 
SMA I3~ Ft 
4wlv3- 6 | 
4¥1lJ3-— | 
4RLI3— J 
203533a-E 


CORTINULTY CHECKS-POWER COXVEXTYER HARNESS 


CIRCUIT 
POINT 


&WIXA5= 
SHLXAS— 
SNL KA5~ 
4H LKAS- 
4WLKAS— 
AWILXAS— 
SWIXAS~ 
SULKAS~ 
AMLXAS- 
4WLXaS— 
4AW1LXAG- 
SWLXAS- 
4W1LXAa— 
aWLXAE> 
51 XAb- 
&MLXAG— 
SR LXAS~ 


_ SW1LXAG— 


SWEXAG— 
ARLKAS— 
AMLXAG— 
aH XAG 
SWLRAG- 
4MERAG— 
AWLEAS— 
SWLXAS— 
aw LKAG— 
AWLXAG- 
4WLXAZ— 
&W1LXAZ— 
4W1XA2- 
SW LXA2= 
4MLXAR 
AWLXAQ— 
AWLXAS 
SWLXAS~ 
SHLELO 
SWIXAS 
AWLXAS 
AW LXAD 
&W1XA9~ 
SHLELO 
HWLXALO— 


. HLXALO~ 


4SWLXALO~ 
4W1LXA10~ 
4W1XalO~ 
SW A XALO- 
4W1XA1LG-— 
4Wilxalo~ 

4W1J2- 

&WLIZ— 


4SWLKAS— 
SM LXAB- 
@WLXAS~ 
4WLXAS— 
SWLXAS— 
SMLKAS— 
SWLXAS— 
SHLXAS— 
GWLXAG— 


STGNAL FUNCTION OR NAME 


+10. 5¥YDC 
#1O.5¥DC 
+10.0¥DC 
#1LO.0¥DC 
#10,0YDC 
#£0,0¥DC 
710.0 VDE 
+10.0¥0C 
9. O¥DS 
-9. OVOC 
#5. 0VDG 
+5.0v0C 
#5,0V0C 
+5. 0¥0€ 
45. 0¥0C 
+5. O¥DC 
-5.0¥0C 
-S.OVO0C RTN {S01) 
+15.0¥0C IHEAD} 
*15.0VDC RTA (HEAD? 
—15.QVDE (HEAD) 
-15.0¥V0C R¥N (HEAD) 
CHOR CABLE SITE 

CHOA LNYLK 

HEAQ CABLE BETE 
+5.0V0C BITE RTN (CHDR) 
POWER CORY FALL #i 
CABLE FAIL 

*35.0V00 BITE 1HEAD) 

+5. 0¥V0C BITE RTH [HEAD) 
#35.0¥V0DC BITE {GUN) 

+5. 0YOC BITE RYN CGUNT 
JACKET FOR MIRE RO BS 
COOLER PRK A 

COOLER PH 8 

COOLER NEUT 

COOLER SHIELD 

JACKET FOR WIRE ND B32 
FAN PH A 

FAN PH H 

FAN NEUT 

FAN SKIECD 

STBY CKO 
cP CAD 
14~-30Y0C 
k6-30V0C 
18-30 VOC 
48 30Y0C 


RTN 

{LEQ #2) 

RYN SLED #1} 
(LED #2} 

RTN {LED #2) 
(POST) 

RIN [POST} 


ATN 

(SCk> 

(sert 

(2 GUN) 

RTN (12 GUNI 
{12 CHDR) 

RIN [12 CHORI 
($£1) 


RIN (STBY GURI 
(STBY GUNI 

(OP GUA) 

RTX (GP GUN} 
148-230¥0C [OP CMDR) 
18-30VOC ATW (OP CHDR) 
DEY CLG LT GG #1,HHs2Z 
DET CLG LY GG #1, HH#2 


#10.5V0" 
#10.5¥0C 
#10. aV00 
#10.0¥00 


TEST 

RTWN TEST 

TEST (POST) 

REN FEST (POSTI 
+10-0¥VDC TEST (LEDE 
*10.,0V0C RIN TEST (LEO) 
-9.0V0C TEST 

—9.6¥V0C RIN TEST 
*5.GVDC TEST 
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(FIG. 3-81. 
} WIRE | 

1 AMG | COLOR | NO J REMARKS | 
$ { \ \ 

i$ 22] 904 | 109 } Tilo |} 
! 22 | 9la | lia | TROD 
1 221 9i7T PT iki Tha2 J 
fe] 9la } tkz | Ther 2? 
{ 222 923 f &23 f Tre ¢ 
{ 22 | G24 | hie | Thi3) 
} 22 | 225 | 215 | Tlie | 

1 224 926 f 1té6 | Tiss 
{ 224 g27 i lit [ Tits 7} 
{ 221 928 ] 118 | Thiy of 
} 224 90 | 129 [| Tizo0 | 
1 22 4 91] 120 | Thig | 
i 221 92] 12. | Th2z f[ 
bo 22 1 o%% J 122 & Tr21 #1 
i 22 | 95 1 123 3 yiz4 ji 
i 22¢ a7 1124 2} T1231 
{ 22 | 981 k25 j 1126) | 
| 22 4 901 1 126 | yizs | 
| 22 | 9oz { 127 | Tizs | 
1 22} $03 | L2a ff ri27 7 
| 22 4 935 [ 129 | T1320 

1 22 | 936 | 130 | TL29 «I 
J} 22 1 937 | Asi ot i 
{ 221 936 | 13z t 
EF 22 | 945 | 133 | ] 
| 22) 946 | 134 | { 
2 22 4 947 3 135 ] ] 
j 22 | 956 1] 136) ] j 
1 22 957 | 137 | T1383) «J 
} 22 | 958 [ 138 | T1137 
$ 22] 967 | 13F | fl40 | 
{ 22 4 968 | iso | r139 || 
I i 948 i 84 | S84 | 
{ 20 ] ¢ | 84a | { 
i 20 | 56 [ a45 } 1 
f 20 } $3 [ aac | Il 
1 22 | 9 | a4F | l 
J | 934 1 393 } S$ 42 1 
1 20 f 9 83a | { 
{ 20 | 96 1 «838 | i 
{ 20 | 93} g3c | { 
} 22 | 9 ¢ ear I j 
| 2014 914 7 20 «| ( 
i 20 ] 915 1] 21 1 j 
{ ZO | 905-, La | Yous tf 
1 20 906 | 15 | Tr $ 
1! 20) 907 | ke 7 1ivysd 
t 20 | gon | i7 CT vr ft 
ft 20 | 912 1 Ls | Tis | 
{ 20 j v3 i if Tina ] 
$ 20 | 9012 | 200 |! | 
i 20 £ 3012 | 200 | 1 
1 { t t 

i 221 gos 1 143 { Ti44 
[ 224 906 | 144 | Thaa fj 
1 22 1 907 | 145 | Ti4a f 
i224 soe [ 146 # Tl45 ¢{ 
| 224 912 | 147 ff risa | 
1 22 | 913 | 148 | W47 [i 
} 22 | 9145 | 149 | TLs0a) of 
| 224 915 {1 iso | TLAD ff 
{ 224 93] 253 I Tisz2 | 
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TABLE 3-2. CONTINUITY CHECKS~POWER CONVERTER HARNESS ICONTIMUED) (FIG. 3-6). 


J crrcyvltT ciRculT =] . i wrre { 

| POINT I POIRT t SIGNAL FUNCTION A RAKE i awe | colon | Na of REMARKS | 
Jeet ns en nn —-—— a rt rn er ef 
| i ( 5 ! 1 i i 
i SHIiUB- OK oY) 4WLKA6- 039 f +5, 0¥0C RYH TEST ft 22 ] 96 | 152 1 TLsi 
1 4W1lJ3- Lo] GWLXAG~ 3 | ~5-0VDC TEST 1 221 926 1 153 § TLSe § 
| SwMEJ2- oH | 4WAXA6— = 7 | -5.OVDC RTN TEST 1 22 | s27-] 154 | Tis3 } 
i 4NLU3- N | SWIXaé- 42 $ +285,.0¥VDC TEST { 22 ] g2a] 155 § Tiss | 
t SWLI3~ FP ] SWLXAb= 40 | +25.0V0C RIN TEST 4 22 $ 934 (156 | wa1ss 1 
| SWLva- oR | 4WiXA6- 45 | -215.0V0C TEST f 22] 948 1 157 | Fise 1 
J} 4WLd3- $ [ 4WLXA6- 47 J -15.0VDC RTN TEST t 22 | 957 J 1sa | Tisy | 
ft 4Wig3- oF J SM1XA2+ 17 | COMT BASE OR £ TEST 1 22) g2 [| ts3 § Ther | 
)  4wiaa- ou | 4W1xA2- 2 | CONT DR CT TEST 1 22 1 s7 [140 1 Tiss | 
} 4Wig3- VY J 4WLXA2~ 16 | CONT BASE OR 2 TEST 1 22 4] 98 [ lst ¢ Tlse 
i 4¥LJ3- Wp SWLXA2— 28 | #5,0VDC BITE TEST $ 22 4 03 1 Lez 4 1 
I AWLU3- XK | 4SWLXAI- 13 | #14.0¥DC TEST Qo o22] 4 | les 1 Tree 
| 4H1S3- Y bE 4SWELXAL- LL |] #14.0VD0 RTN TEST { 221 95 | 6s | ¥163— = 
)  4W1g3-  Z - SWLKAl~ 8 | INVYR BASE DR 1 TESY 1] 22) 901 9165 J Tris? | 
| 4W1g3- >A § 4SWEXAL- = 7 | ENYTA DR CT TEST i 221 4.9902 2 166 { Yl65 3 
J} AWLJB~ 3B J 4W1XAE= 4 | INYTR BASE OR 2 TEST {| 22 4 956 |) 167 J Tiles Jf 
{ 4wis3- 2C | 4W2XAL- 22 LE PH A XFORMER @ITE TEST { 2z2 | 58 t isa § Tiee | 
$  &W153- >0 | 4WLXAl- ZO ] NEUT XFGRMER GITE TEST i 21 967 | te9 | rise | 
| 4W1J3- >C | SWAXALG- 22 | STBY CMD TEST i 20 1 916 | 22 1? 1 
] 4W2U3- OH J SWLXALO- 23 § OP GHD TEST i zo! 17 t 23 9 ( 
} 4WhJ32—- FF | 4WIxXAlO- 24 | 18-30¥DC ¢ST@Y TEST) |} zo} 10] 24 § ! 
| 4RLJ3-— 20 | SHLXALO- «6025 | 1830V0C (OP TEST} { 20! 923 $ 25 | i 
| 4WLU3- >K } SHLXALO- 26 |] 18-30¥DC TEST 1 20 ¢ 924 1 2 1 Y2t 
| 4W1d3= OM | SWLKALO- 27 | LE-3OVOO RTN TEST tf 20$ 925 | 27 t T2 ft 
| 4W1XAL i ; I 1 ( d { 
| 4WLXAL- 1 | 4WLxAG- 55 J LNVTR BITE { 22] so1e |] 193 # 1 
| 4waxal- 2 J *W1XA2- 15 J +5.0V0C BITE RIN EINVTRE } 221 912 1 195 t Tre ¢£ 
] 4W2XAl- 39 | 4W1XA2—- 22 | +35.0VDC BITE C1NVTR} 1 22 905 1 194 §€ Fias | 
J} 4wWixAl- 4 } 4W1J3- >B |] FNVTR BASE DR 2 TEST 1 221) 956 4 16% § Tee 4} 
}) 4W1xX41- 6 J) SK1XAB- 13 ] INVTR DR CT { 22] 904 2 4 YT T4439 1 
|] 4wlxale 7 J 4K1J3- >A | ENVTR DOR CT TEST [ 221 go2 |] te6 § TI6s | 
| 4Waxal- 6 | 4wLJ3-  Z [| INVTR BASE BR 1 TEST { 221 901 | 165 §£ TLOT 9 
{| 4WEXAl- 9 P AW1XAB= 14 | INVTR BASE OA 2 $224 306 | 48 1 FT 44 OI 
| 4WIxdl~ 10 [| 4Sw2xXAB- 12 | ENVIR BASE DR 1 } 2zi 903 1 43 i F45 
1 4uixat- 11 | 44LI3- ¥ | #14.0V0C RTN TEST { 224 95 £164 1 res | 
1 4&WAKAL- 42 10 4WRXAS- 42 ] TIMER CHD i 221 a5 1 go ft 1 
| 4Wixal= i3 | 4Wid3- X | +14.0¥0C TEST jf 22) 94% 163 | Tle § 
| SWEXAl- 54 | 4SWLxAa- .20 ] SW REG #1 1 22) 41 50 1 ¥ SE [ 
] SwWixai~ 15 | 4WLXAS- 22 1 SW REG £2 tb 22% gl6 tf 52.4 @Cs3 | 
]} @WEXAI- 186 | 4RLXALO— 31 | INVTR STBY CURRENT SENSE { 221 934 1 32 4 | 
|] 4WLXAI- 17 | 4WEXAB- 27 | SW REG (PASS QO5-C £1} i22d 924 | S86 § T1357 | 
| GWLXAL- 18 | SMLXAS- 28 | 5K REG (RASS Q5-C 52] } 221 925 |] st 1 Tt 56 | 
| 4MLXAl+ 19 | GWLXAI- 14 J PH A XRORMER BITE ( 22: 46 ¢€ 82 ¢f %Tez Jf 
} @WAxXAL- 20 | 4WiJ3— >D ] NEUT XFORMNER SITE TEST {| 22} 67 £169 L Tiss f 
[| 4&WLXAl- 21 | 4WEXA9- IS |] NEUY XFORMER BITE 1 2214 WMI i 82 § ¥ al it 
| SWEXAL- 22 [ ‘4W1J3- OC | PRK A XAFORNER BITE TEST { 22 [| 958 [| tea | Tle? | 
) 4RANAL- 23] 4WIXAS= 28 |] +24.0V0C RYN BL } 221 936 { Tt: Tw {| 
} SWIXAl~ 24 ) 4WLXAS- 44 1 414.0VDE RYN #2 1 ai 938 t MT bo TT 1 
] SWILXAL- 25 | SHIXALO- 7 | LB-30VOC RIN (STBY ERWTR #i} i 22} 6 | t 4 T 4 i 
1 SWLXAL- 24 | AMLXALO= 9 | 16-3GVOC RIN (STAY IKVIR 821 { 227 oe { 4 € Tt 8 

1 SW1XA1l- 27 |] 4W1XAB- 23 | DIODE'GND #1 J 22] 915 { 351 ¢ YS j 
| 4WEXAL~ 28 | 4WLxXAB~ 24 | DIODE GND #2 I 22 | gly {4 53 i T 32 3 
1 4WEIXAL- 29 | 4WLXALO~ 32 7 +14.0VOC PYCTRITN [INYTR SWREG f 22 J 968 f 199 | Tis | 
] SMIXAL~ 30 J SRLXALQ- 32 | +14. OYOC PROTECTEIRVIR SW REG} $ 22 1 9S | ase 4 T1s9 | 
) AWLXAI- 3) | SWLXAS- «27 J #14.0V0C JL 3 22 { sas ( ma | 7? | 
1 SWEXAL- 32 |] 4WEXAG 43 f 4#14.0V0C #2 i 221 937! te | TT | 
| 4WEIXAl- 33°] 4W1xA8— 25 | SW REG FB (PASS Q5-E} { 224 28 | SH § 4 
ft SWIXAl- 34 | 4WRXALO- 6 | La-30VOC (STBY INVTR #2) | 221 mt«eif i377 f 
1 4M1xAL~ 35 | 4W1XALO-— 8 | 148-30YOC (STBY INVTR €2) { 221 97 i «@ T a4 
1 SWiMAl- 34 |) 4W1xAa= 26 |] SW REG (PASS O5-8) } 222 923 { 55 rf 
2035336-E 
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TABLE 3-2. 


CIRCULT 


4WLKA2Z 
4H1LXAZ— 
4WLXA2— 
4M LXALZ— 
4WIXA2Z— 
4W1LXA2— 
WL XAZ— 
4WixA2- 
4WLXA2—- 
4WLXA2- 
4 1LXA2- 
4WLXAZ— 
AWIXAZ— 
AWLXAZ~ 
AWLXAZ— 
4 LXAZ- 
SW LXA2— 
41 KA2—- 
4H LKAZ— 
4WLXAZ— 
AWLXA2— 
ARLXA2— 
4M LXAZ— 
SHELXAZ— 
4W1KA2- 
SW KA2Z— 
4WLXAZ— 
SRLKAZ— 
SHI XAZ— 


AML XAR 

SRL XA3— 
41 XA3— 
4WLXAB— 
4MLXAZ— 
4WLXAS— 
SWLXAR— 
SULXAB— 
4W1LXAR- 
&HLXAZ— 
&WIXAZ— 
4W1LXAB— 
4WLXAB— 
ARLXAR- 
aWL XA 
4W1XAB— 
SH LXAZ— 


4WL KAS 

AWLXAS— 
aHLXAS— 
SRL XAS— 
4HIXAS— 
SWIXAS— 
aWIXAL- 
AWLXAS— 
4WLXA4S— 
SMIXA4S— 
4M LXAS— 
AW1LKAS— 
AML RAG— 
SM ILXAS 
aWIKAS— 
aWLXAA~ 


2035338-E 


CONTINUITY CHECXS-POWER CDNVERTEX HARNESS (CONTINUED) 


CLiRCUIT 
POLKT 


4k1S3- 
4MLXAB— 
4H¥1XA10— 
SWIXAB- 
4HLXAB-— 
4W1XA6- 
SWLXAG— 
4RIXAIO- 
&W1XA8— 
4H1LXA5— 
4WLXAG— 
4wil2- 
4¥1J2- 
4WLXKAL- 
4WLJ3- 
4Wil3— 

4 WLXALO- 
4W1ixda— 
SWLXALO- 
AWEKAL-— 
4kLI2- 
41S 2- 
4WLXAS— 
4W1XA5— 
4H LXAa— 
4uLJ3- 
4WlXAa— 
4WhXAG— 


EL ZAI— 
AWLXAS— 
41 XA5— 
SHLXAG— 
4W1XAg— 
4M LXAS— 
SWLXAS— 
4H LXAS— 
SWIXAG-— 
SM LXAG— 
GWLXAS— 
AMLXAS= 
SWLXAS— 
SYMILXAS— 
4WL XAG 
SRLXAR 


4WLXag- 
4MLXAB- 
4WLXAS- 
AM LXAE~ 
4M XAG 
&WILXAS— 
4WLXA6- 
ARE XAG 
SULXAD~ 
&HLXAQ~ 
AWLXAQ- 
4WLXAD 
4WLXAB— 
SWLXAS— 
QWLXAB— 


t 


SIGNAL FUNCTION OR NAHE 


CONT OR CT TEST 

CONT OR CT 

L6-30vV0C (OP CONT HI-C) 
CONT BASE DR 2 

CONT BASE OR t 

CUNT ERROR LO 

-15.0VDC RTN (CONT? 
16-30¥0C RIN COP CONT) 
+5.0V0C SITE REN EVAL~CASEF 
+5.0V0C BITE RTM {VIDE KEGI 
#5.0VDC BITE RTN (AUX REG) 
+5.0V0C BITE RTN {HEAD} 
+5.0¥0C ALTE RTM (GUNI 
#5.0¥DC BITE RTN [iNVTR) 
CONT BASE DR 2 TEST 

CONT BASE OR 1 TEST 
16-30YDC RIN {OP CONT KEI-C) 
kO-30VOC UNREG (¥A1~1) 
t8-30¥DC (OF CONT?) 

#5. 0¥0C BITE [INYTR} 
*5.0¥DC S8LT£ (GUN) 

+5.0VDC BITE (KEADI 

*S.0VOC BITE (AUX REGI 
+5.OVDC BITE (VIDEGQ AEG) 
+5.0¥V0C BETE REG [¥Ri-2] 
+5.0VO0C BITE TEST 

CONT ERROR H1 

~15.0¥V0C (CONT? 


L5.0¥aC (LEO) 
#12.5V0C RATN [LED) 
#12.5¥0C (LEDS 
15.0¥AC RIN (LED) 
15.0¥4aC RIN (POST) 
+12.5VOC (POST) 
+#12.5V0C RTN (POST) 
i5.OVaC {POST} 
14.0¥aC RTN 
14.0VAC 

~L1.5V0C RTN 
~11.5¥0C 

#13.0VOE 

+13,0¥V0C RYN 
15.5¥VAC RTN 
15.5VAC 


z20.0¥ac #1 
~iT.S5¥GC 
+17,5¥DC RIN 
+*17.5¥D¢C 

ZO.O0VAC $2. 
20.0¥AC RIN #2 
~17.5VOC RIN 
-7.5¥DC 

10,0VAC RIN £2 
10.0¥VAC #2 
25.0vac ( FSB} 
20.0¥aC RIN #t 
#22.5V0C (FB) 
25.0YAC RIN TFB) 
*22.5V0C RYN {F8) 
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TABLE 3~2. 


CIRCUIT l 


4WLXA4S- 22 


i 

1 

i 

t 

{ 4MLXA4~ 20 
{ 

t 

L 4WLxa4-— 9 23 
{ 


1 
l 
4W1XA4- 21 
i 
j 
H 


AMLXAG-— 10 
GW1xaé- it 
SW1Xab-— 12 
AMLXASb- [3 


SWIXAS- 24 
[ +W1XAS } 
[  @WELXA5- 1] 
( SWEXA5S- 2 | 
1 4WILXAS- 3] 
1 &WAxaS— 4] 
i 4MAxAS- 5 | 
1 4WIXAS= & | 
[ 4W2x45- 7 -J 
i 4WLXA5- 8 i 
{ 4@R1LMA5— at 
1 4W1XAS- £1 7 
1 4Wixas- 12 | 
{ @kUXKS-— 13 
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| 4W1xaS- 1a 
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| 4WLXAS~ 40 | 
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| Awixa5~ 43 1 
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1 42 xAd ! 
| 4KLXAb- 1] 
1 4WixAb- 21 
1 4KLxAB- 3 I 
| 4W1XAb- 4+ | 
[  W1xad~ $ 
| 4Wixaé- & | 
| 4¥bxaA6- tT 4 
1. 4AWLXA6- af 
[ 4WixXAb- 9 | 
f l 
| 1 
| ] 
} ! 
f 4wbxsb~ 14 ] 
{ 4W1lxao- 15 | 
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CONTINUITY CHECKS~PGHER CONVERTER HARNESS (CONTINUED) 


CIRCULF 
POINT 


4MLXAG— 
aWL AAG 
4M1KAI— 
SHLXAS— 
SH1LXA6— 


4W1l XA 
SMLXAT— 
SwWLXAI- 
481 I2- 
4K1LJ3- 
4Wixal— 
SWIXAT— 
AWLXAZ-— 
4W LXA3- 


4¥LJ2-". 


41 33- 
aWAL2~ 
SMILXAT= 
+ WL XAG 
4SWLXAT— 
SWULXAT- 
4W1LAAS— 
4SW1XAZ~ 
4ULXATH- 
4¥1lJ2- 
AMLXAT- 
SRL XATH 
SULXAT~ 
4wlJ2- 
4WiS3- 
4WiJ2- 
4&WLI3- 
GH EXAT~ 
AULXAZ-— 
4WlJ2- 
4W1J33- 
*W1I3— 
a¥ LJ 2—- 
SW1l J2- 
AWLRAZ- 
&MLAAZ— 
&Wldi2- 
4¥1U3- 
SWlJ3- 
AWLXAS— 
SKIXAT- 


SHLXA+- 
4WLXAT- 
44 43- 
aR LJ2~ 
SHIXAT— 
4K b2- 
AWLS3- 
SMUKAS~ 
4WLXAT— 
4WLKAS— 
4&WLXAT~ 
&W1J2~ 
4WLXaT— 
SWILXAS— 
4W1LXAT- 


» 


~ er w 


New Lea 
OF ODTASCrMUANMBITIAOL OO} RPNUWUNCRK YYW DS AEOMGEN MOWH Tareas 


we 


ee 
araeo 
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SIGNAL FUNCTIGN QR NAME 


+T7T.5¥0C RIK 
+7, 5V0C 
1O.0¥VAC #1 
10,0VAC RIN #1 
—-7.5VD0 RIN 


+t3.0¥GC 
+10. 5VDC 
*12.5¥0C 
+10, 0¥0C 
#i0.0¥0C 
#10.0VO°0 
¥R2-CASE 
412.540 
#12. 5¥0C 
+10.0V0C 


VHREG (¥R1-2) 
RTH IPDST) 

RAIN (POST? 

RTN TEST {POST) 
{POST VR2-2) 


(POST) 

RTH (LED) 
RTN {LED wt) 
#10.0¥V0C TEESE (LED) 
+1a.0VOC (LEO #L} 
*#10.0¥0C {LED YR3-21 
¥IO REG BITE 
WRA-CASE 


| #1G.0VDC UNAEG (LED ¥R3-1) 


*12.5¥0C [LED} 
-11.5VDC RTN 
—9,O0VDKC {¥K4-2) 


-3.OVDC 

~9.0VDC UNREG [¥R4~-1] 
VRI-CASE 

+10.5VDC (VRI-Z) 
#10-5V0C 

+10.5¥0C TEST 

#10.0VDC (POST) 
#10.0VOC TEST (POST) 
+10,Q0V0C UNREG {POST ¥R2-1) 
4#13.0V0C RTN 

+10.5VDC RTH 

+10,5VOC RIK TEST 
+10,O¥DC RTN TEST (LEQ) 
+10.-O0¥0C RTN (LED £2) 
+10,0¥CC (LED #2) 
*#5.0YDC BITE RTN {¥IDES REG) 
+5.0VDC BITE 4¥IDED REG) 
-9.0VDC RIN 

-9.0¥0C RIN YEST 
-9.,0V0C TEST 

~1L.5¥DC 

¥R4&-CASE 

-7. S¥OC 

YR6—-CASE 

—5.0V0C TEST 

-5.0VDC (SEI) 

~5.0WOC RTN [¥R6-2) 
~5,OVOC RTN ($61) 
~5.0VOC RIN TEST 
-7.5¥DX RIN 

“5.OVOC UNREG {VR6-1} 
#1 7.5¥V00 REN 

VRI-CASE . 
+15.0V0C RIN (HEAD) 
+15.0VBC (¥RI-2) 

+17. 506 

+15,0VDC UNREG {¥RT-2) 
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YABLE 3-2, CONTINUITY CHECKS~POWER CONVERTER HARNESS (CONTINUED) [FIG. 3-6}. 


CIRCUIT } CIRCUIT i i wIRE ?} 
PUTNY 1 POLNT I SIGNAL FUNCT-ION DOR NAME | awG | COLOR | NG ff REMARKS | 
i i re a rn i a ei en i er ne ee —-~----] 
{ I I 1 l | | 
SWIXAG- 16 ] 4WLXA4— 2 t -27.5YOC 1 22 1 gory { 184 | Tres 
SWIXA6— LT | 4WLXAT- 25 | VRB-CASE |} 22 | 918 | loa | tTio7 =| 
AWIXAG- Ld | 4SWLXAT- 24 J -15.0¥OC RTN (¥RO-2) $ 22 § 917 ) LOF 1 TLOH 4 
4MLXAS-— 19 | 4W1d2- Y | ~15.0VOC RIN #HEADD | 22) 934 | 130) «| Ti29 «| 
SWIXAG— 20 | 4SWLKAS- 8 | -17.5¥DC RIN i 22 99015 |] 185 | Tiss = fj 
4WLZAG~ 21 | @Wlsz- >F ] CABLE FAIL 3} 221% $56 | 136 | ] 
KWIXAB— 24 | 4W1lJ2~ 2 } CMDR CABLE BITE } 22 4 937 $131 | J 
&W1XAb- 25 ] 4W142—  >&4 | CHOR INTLK i 22 } 938 | 132 | ] 
BWIXAG- 27 | AMLJ2~ >B | HEAD CABLE BITE t 223 945 1 133 j | 
AWIXAS- 29 | 4WLXAS- 21 | #7. 5¥0C } 22 1 95a ji7s | rirz | 
RHIXAb- 30 | 4SWIXAT~= L& | €5.0V0C UNREG EVR5-1) $22 3 904 | 97 | ¥so | 
bWIXAb- 31 f GWIXAT- 15 |] #5.0VDC I¥R5~2} 4 22 j 905 | 9a | Tr 97 
SHLXAG~ 32 | SW1l42- L i «S5.0V0C (SET) 1 22 1 go | 119 4 Th2o0 | 
4SMLXAb- 33 | 4K1LJ2~ Ho] #5.0V0C (12 GUN) { 221 92 | 12. J T1z2) «| 
AWEXAS- 34 | 4Wl42- R | +#5.0¥DC 112 CHOR} ft 221% 95 3) 123 | Tiz4 {| 
SULXAd- 35 | 4 i Js3— J | *#5.0VEC TEST } 22] J an i ae | Tis2. { 
AWLXAG- 36 | eW1I2— mM | +5.0¥00 (S01) | 22 4 FL | t20 2 Tule | 
SWLXAG-— 37 | 4&4 152- Po | #5.0V0C RIN {12 GUN} i223 94 1 122 1 Tizi. 
SWLXAG= 38 | 4W1J2— S {| #5.0¥YO00 RTN {12 CADR?I i 22 § 97 1 124% | 123) 
4WEXAE- 39 4WiJ3- K f +5.0¥00 RIN TEST [ 22] 96 [| 152 1] Tisl J 
SwLxXhb- 40 | uk s3a— P | +i15.0¥DC RTN TEST { 221 934 | 156 | Tiss) [ 
AMIXAG— 41 |] 4¥152- ¥o | +15.0V0C 1HEAQD) 1 22 i 902] 127 |} Tiza | 
GWLXAO- 42 ] 4W1J3— N | #15.,0¥0C YEST i 22} 92a $155 | Tisé i 
4W1XAb- 43 |} awl s2— x |] -15.0V0C (HEAD) | 22] 935 [ 229 | Thao) (J 
RWLXAG~ 44 [| 4WLXAZ— 30 | ~15-0¥VDC {CONT} Ll 221 925 | 191 «| 7192s 
RWIXAB-— 45 } 4WlJ3- R | -ES.OVOC TEST ‘ee | 948 | 157 | Tlss } 
4WlxXAG- 846 | SWLKA2~ & |} -15.0¥DC RTM {CONT} { 22 }] 9oL7 J] 192 j T1939; ?} 
AMLXAG- 47 | 4Wis3-— S | -15.0V0C RTN TEST 1 22] 957 1 4158 | TL57 J 
4SYLXA6— 48 | SWLXAT— 23 | -1LS.0YOC UNREG (VRB-1) 1 224 914 1 106 | Ties | 
SUIXAS— 49 | 4WLXA7T- 16 | VAS-CASE ! 22 | 906 | 99 1 Tos J 
4WIXAS— 50 | 4SWIXAS— 20 | #7.5¥9C RIN | 22 | 967 1 179 «[ vr7a { 
SW1XAB- 51 ] 4WLJ2- >E |] POWER CONY FAIL #1 fo 224 947 | 135 | t 
SW1XA6- 52 ] 4WEXAZ 12 1 #5.-0¥YDC BITE RTN (AUX REG) ) 22 | $24 | 190 i Yrs9 1 
AMLXAG- 53 4Wlu2-  >0 f #5.0VDC BITE RTN [CMDR) 1 22] She | 134 | t 
SWIXAG- 54 [| 4WLXAS- LS 1 VIO REG BITE ; { 221 gore 1 168 ¢ i 
S¥LXAG— 55 1] SWLXAL- l | INVTR BITE i 221 9018 {193 ] I 
SWLXAG- 5h [| SHLXA2—- 25 |] +5-O0VDC BITE (AUX REG} 1 22] 923 J] las | T1i90) | 
4SWLXAT | | l I 1 ] 
SMR XAT 1 | 4W1Xa5— 2 | *20.5VDC UNREG (¥RI-1) ' 22 1 9a | 45 I T aT 
SWLXATH 2 4 SWLXAS-= 24 { 410.5WDC 1¥R1-2) Lo 22 914, Bo | Yas | 
SWLXAT— 3 1 4WLXAS- 23 | ¥RI-CASE J) 224 oz i er } Yaéos] 
eee tie & | 4wkxaS- 29 | +10.OVDC UNREG [POST YR2-L} | 224 93 oj 38 i T90)~(COI 
AMLXAT= 5 4 RL XAS— & | +1LO0.0VDC (PGST YR2-2} i224 94 | oF | yee if 
4WIXAT~ 6 eu lXa5- 7? | VR2-CASE f 22] 95 | go | Tas | 
4WIXAT" 7 | 4WLXAS- 17 | #10. 0¥9C UNREG [LED ¥R3~1? i 22] 96 | or oi T3933 «f 
AWLXAT~ 8 | SW1XAS~ 14 | *10.0YDC [LED ¥R3-2} 1 22% 97 | 92 ~T Ts | 
AWIXAT~ 9 | 4WIXAS- Lé@ [ YR3-CASE 1 224 58 i 93 1 TR | 
SWLXAT= 29 | 4SKLXA5— 44 | VR4-CASE 1 22] sol | % | T9 } 
GWLXAT>= LL SWiXAS—- 20 [| -9.0WOC {VR4—-21 i sae | 902 { 95 ft T 94 Of 
&WIXAT—~ 12 | 4WLXAS- 22 | -9.0¥OC UNREG CYR4—1)} | 22 | 903 | 96 jf 735 | 
4SMLXAT~ 14 [ 4WhXAb- 30 | ¢5,0¥0C UNREG (VR5-1} f 224 $04 { 9F | 799 «| 
4WLKAT— 25 | 4SKLXAG-— 31 [| +5.0V0C C¥RS—2? ! 22 3 ga5 Jj ga i E97 | 
GWIXAT~ [6 | 4KLXAB—- 49 | YRS-CASE { 22 [ g06 f 99 ff Toa | 
SWLKAT= 17 | GWERAGH 9 | -5.O0¥OC UNREG (yASé—1)} i 22 | 907 1 100 «£ 102) (| 
SWLXAT- 18 | 4WLKAG- 5 | -5.0VOC RIN {¥R6-2) 1 224 gos | lol | Tloo j 
4W1XAT-— 19 4¥LXAb- 2 | YRE-CASE i 221 9i2 1] i1o2 j vial 4j 
SWLXAT~ 2D | SWLXAb-— 15 | +25.,0V0C UNREG [¥RT-1) f 22 [ 91a { 103 «J Tio’ |! 
@WIXAT= 21 | GWLXaG— 13 | +15.0V0C {¥RT-2) 1 22 | $14 1] LOA | Tlos 
4MIXAT- 22 | A4WLKAG- LL | YRI-CASE i 22 | 9i5 | 105 | Tia4 I 
GWIXAT- 23 1 4WLXAS— 48 | -15.0VDC UNREG {¥R8-1) i221 916 ¢ 106 J rica |} 
SWixh?= 24 | 4SMIXAG- 18 | -1L5.0VOC RTM L¥RB-2) { 22 [ 917 | 107 1 T1068 = | 
AWIXA?~ 25 | 4K1XAG—- 17 | YRE-CASE i 22] gia | ies i Tio? | 
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FABLE 3-26 CONTINUITY CHECKS-POWER CONVERTER HARNESS (CONTINUED) -{FIG. 3-6), 


I cIAcuiT I CIRCUIT t 1 MERE ¢ 

J POINT ij POINT i] SIGNAL FUNCTION OR NAME | Awe | CoroR | NG J) REMARKS | 
Ya Nt 8 nm 
1 4WIXAS l | 1 { i 1 
J] 4wixae- 1 F 4WLXA2—- 20 § 18-30V0C UNREG {VRI-1) 1 221 99 1 32 — $¥34 | 
{ 4Wixas- 2] 4WLXAZ~ 27 | #5.0¥DC BITE REG (¥R1-21. | i 224 9. ] 33 J Yaa ft 
} AWLXAg~ 3 1 4W1XA2— 10 | #5.0v9C BITE ATH (¥R1-CASE) 1 22 93 5 34 ¢ ¥33 i 
| 4Wixae- 4 [ Se2XA% 2 | CONT DR T1-1 1 2045 oy | 35 § TBF I 
}  4W2xXAa-— 95 - SWEKAZ2—- 5 | CONT BASE DR 1 1 224 m1 38 | %$FTaa f 
1 4WLXAS TT $ SHLXA2- 2 | CONT DOR CT [ 227 951 39 1] #F38a i 
] 4WLxaB- 8 | 4W1XA9- 4 1 CONT EMIT LO 1 20 | ga] 3@ | Tas | 
| 4W1LXAQ- 9 | 4SWEXA2—  & | CONT BASE OR 2 1] 224 561 40 1 #139 | 
f 4W1xags- 10] 4WLXA% = 3 | CONT DR T1~3 | zo] 90. 1 37 1 %THE I 
Lb @WixXAB- Lh $ 4WEXAS= LT { ERYTR OR T2~1 1 24 9024 43 | =F 42 4 
| 4MW1XA8— %2 | 4WRLXAI~ 10 |] INVTR BASE OR 1 } 22) oo | 43 | 45 J 
{ 4WixaB- 23 | Gwlxal-— & [ INVTA BR CT 1 22 904 1 44 1 #743 | 
| SW2xAB~ 14 J] 4WIXA1-— 9 | INYTR BASE DR 2 J 221 306 |] 45° = 144 ~«1 
| 4Wixaa—- 15 1 4WLXA® 33 | IMVIR OR T2-3 } 20 4 go5 j 42 | T 41. ji 
| 442xXA6- 16 F 4WELXAZ2—- 29 | CONT ERROR HI { 22 | go7 | 46 £ Tt 
“]) W1xAO- 17 7 4WIXAS— 25 F *22.5V0C FFB) 1 22] vaz2i 46 § =T49 F 
1 4Mlxae- 18 — 4w2kaz~. 7 | CONT ERRDR LO i225 goof 47 £ %46 1 
) SwIxAB~ 29 — 4WLXAG- OLY Lo *22.5¥DC RTN CFB) f 224 913 1 49 «1 Tse J 
| 4K1XAB~ 20 jf SWLAAL- 14 | SH REG AL BE 22 1 914 i SO | TS5i | 
1 4WLXAS~ 21 7° SHEXAI- 15 — SW REG 82 F 2zb 996 § 52 $ TSA J 
) 4WEXAG- 23 |] 4WIXA1- 27 [| DIODE GNO #1 $ 22 5 gis 1 51 2 Yso I 
| 4SWAxAe—- 24 | 4wiXAl-" 28 | DIGDE GND #2 b 22 917 § 53 § FTSZ | 
{ 4WLxXAs= 25 | 4W1XAl- 33 ] SW REG FB (PASS O5-E) 1 22} 918] 54 | 1 
1 4KIXAS— 26 | 4W2XAl- 36 J SW REG (PASS Q5-B) 1 223 923 1 55 | { 
| 4Wlxas~ 27 | 4SWEXAl- 7 2 SW REG (PASS Q5~C a1) 1 221 924 1 56 J TS? 1 
| 4WLXAS~ 28 | 4WIXAL- 16 ] SW REG EPASS Q5-C 821 i 22) 925 | 57 J] TSH J 
] 4WIXA8= 32 1 AWILXAD 16 | INVTR EMIT LO BF 20! g56 jf 196 | 1 
L 4WLKAS 4 { \ \ | 4 
1) QWIXASM = =01 | 4RIXAS—" 22 | 10.0VAC WL | 22.4 so |] 66 J§ T6t | 
[ aWexas- 2] 4Wixas— 4 | CONT DA T1-2 } 20] 97] 35 | 37 i 
f 4WLxA9= 3 7 4SW2X48- 10 | CONT DR Y1-3 [ 20] gon § 3% £ 136 | 
} 4eaxag~ 4 | 4W1XAB- = 4 | CONT EXIT LO 1 20] 9a i 36 J %T35 | 
1 441xAe 8605S bl AWAXAS— 15 OF 25. 0VAC CEB 1 22 4 9z7 | 7 | TTS J 
| 4Wixas- 6 | 46WIXA4- 16 | 25-0VAC RTN (FBI i 22] 92a 1 75 | TMH I 
J) 4WiXa9- 7 f GWAXALO~ 12 | 18-30¥0C (OP XFORMER} i za) vad 42 1 #113 | 
} 4WlxXa9- BOF 4WiXA1O- «13 | 18-30VDC RYN (OP XFORHERI f 207 g04)] 43 | Yi2 | 
| 4SRLXA% 24 | 4HLKA1-— 29 ] PH A XFORMER BITE 1 #221 946 1 Oh J Ts82 } 
} 4W1IXAQ- 15 | 4WLXAI1~ 21 | NEUT XFORMER BITE t 22 47 | a2 1 Tei f 
J 4WLKA9- 16 | 4w1XAS-— 32 1 INVTR EMIT LO J} 201 56 J les | ] 
} 4KRUXAS LT | 4WEXAG- 11 | INVIR OR T2-2 i 20 { go2 J 42 1 oT 42 J 
) 4WLXA9- 18] W1XA4—- 23 | LO.OVAC RTN #1 J} 22] gis |} 67 t T66 J 
J) 4Wixae 19 7 4W1lkAs- 12 | 10.0¥VAC £2 1 224) 16 | 64 § TH J 
|] AKRLXA® 20 [ 4W1XAG= 11 | 10.0VAC RTN #2 1 22] 917 | 469 $ Téa I 
J) 4MLKAS~ 22 | 4W1xa4= 2 1 20,0VAC SL; i 22 ] gis | vo $ Tm i 
| 4W1XA% 22) SWLXAS~ 14 | 20.0VAC ATH SL | 22 923 72 §$ YT i 
} 4WIXAe 23 | GWLkAS-— | 6 | O20,0VAC 2 1 22 | 924 | v2 | #%'T7 I 
$ 4WLxAg- 24 | AHLKAR- | OT of 26.0VAC ATN #2 4 22} 9251 73 J} tT? J 
1 4W1xaAo= 25 | AWEXALO- 28 | 28-30VDC (STBY COOLER START) 7 #20 926 1 2a J i 
} 4WIXAS= 27 | &WEXAI— 31 [ #24.0¥DC #1 . 1 221 935 | 7a f tI { 
1 4WIXSO Za [| 4WLXAL> 23 | #14.0¥00 RIN 41 1 22 9364 YF | %TY J 
} SHIXAR $9 6W1s2+ ] JACKET FOR WIRE NO 83: 1 | 934 [ a3 J § 83 | 
} 4WIXA9~ 29 | 4W1U2- OS | FAN PH A i 204 941 asa t it 
} 4WixaAg- 30 [ ‘4wlJ2~ >T | FAN PHS J} 20 4 96 | 838 } | 
) SWAXAO~ 32] 9 4W2I2~ OU | FAN HEUT 1 2a f 93 | aac J J 
|] 4W1xaG= 32 ] SHIELD 83 | FAN SKLELO 1 22 { 91 sas ft ; 1 
J $nzxag- 33] 4eixas— 15 | INVTR OR J2-3 4 20-5 905 | 42 | T41. } 
i 4HIXAS- 34 |] AWIXAS- 20 | 25.5¥aC ' 221 gti sa! t59 | 
J} 4W1XA%- 35 1 4WLXAB- 19 | 15.5¥YAC RIN 1 224 92 § 59 | TSB Jf 
]) 4HLXA9= 36 | 41 KA3- 1D | 15. 6¥AC (POST) { 221 906 | 60 } Tétr ¢ 
f 4WLXA9- 37 | GQWLXAS= 7 J 15.0VAC RTN (POST) } 221 oo7T i 41 ¢ 740 1 
} 4GHIXAS- 38 |] GW1XA3- 1 | 1S.0¥VAC {LEO} f 221 sos i 62 | T43 f 
}  4WAxXAG 39 | 4utXA3-— 4 J 1S5.0VAC RIN ILED) } 221] #o:2 $ 63 | Yae2 I 
2035338-€ 
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TABLE 3-2. CONTIHUITY CHECKS-POWER CONVERTER HARNESS (CONTINUED) §F1G. 3-6). 


i WIRE 
‘ 


circvltT } CIRCUIT j 
NO E REMARKS 


1 

{ POLHT t POINT I SIGNAL FUNCTIOHK OR WANE laws |] COLOR ! 
[ een a a een re ey rere eee 
i J ) 4 H i i i 
] 4MIXAR 40 5 4KLXAB- 12 | 14,.0¥AC ( 22) 93 1 46 | Tes t 
J] 4M1XA9— 41°] 4SWIKAZ= TL 1 14.040 RTN 1 221 98 | 65 1 YY 6 J 
1 SWLEA® 42 10 SWIXAL- 12 { TIRER CHO $ 22, 945 § 80 4 | 
] 4WIXA9- 43 | 4WIXAL-— 32 | €14-0¥0C 82 | 2zi v7 l ve | Tt ft 
1 4WIXA9- 44 3) SWIXAL- 24 | +14.0¥DC ATN 92 i 224] et 9 | Vr ft 
| &WIXA9— i 4WLIZ— | JACKET FOR WIRE NO 84 ! i 548 jf a4 J Ss 84 Ot 
} 4wixag- 45 | 4W1J2- NF COOLER PH A’ 1 20% oi ae | { 
J 4MLxag- 46 | 4ulj2—- >P — COOLER PH & 1 20 } 36 bake | 1 
J 4WEXAS «8967 | -4W1J2— > | COOLER NEUT 1 20) 93} eat | t 
§ $wlxao-— 4d [ SHIELD a4 | COOLER SHIELO # 22 1 9f eas 1 | 
J 4WEXAS- 49 | 4WLXAIO- 4 | PH A ETH XFORNER { 20 | oe ee, ee re ee | 
1 SWLkA9- 50 | 4W1XAL0- 5 | NEUT ETH XFORMER i 20] 91 os $$ + 4) 
1 4W1XAr0 I I j t ! | 
1 4Wixtalo- 4 | 4SWRXAD 49 7 PH A ETM XFORMEA i 201 9t 4 tf TF 5S I 
f 4Wwaxsto- 5 $ 4WIXA9~ 50 ] HEUT ETH XFGRMER 1 zo] witless | YT 4 4 
1 SWIXALO—- 6 § “SWIXAL- 34 | 10-30¥0C ([STBY INVTR 41) |} 22 } a1 6 § ¥ 7 8 
f @WLXeio-— 7 } 4WLXAt~ 25 ¢ 18-30VOC RIN {STBY INVTA Bhd } 221 me 1 tbo ot & § 
| 4Wixalo- 8 2) 4MW1XAL- 35 | 18-30VDC (STBY INVTA #2} 1 221 ori os ft Ff # ] 
| 4W2xAlO- «= 49 | GHLXAL~ «26 | 28-30VOC RIN (STBY INVTR #2) f 224 be rr a re ee | 
[ 4MLXAL0— 10 1] 4WEXA2 21 ) 18-3000 (OP CONT} } 22% gor) Lo t Tk | 
] $WExalo= 11 7 4W1XA2- 9 | 318-30¥DC ATN (OP CONT) 4 22) gozt 2s J} Fhe | 
] 4W1XA10~ 12 { GWLXA9- 7 | L8-30¥0C IGP XFORMER} 1 21 903 tf 12 1 «=T13a ft 
[| 4wlxare@- 13 1] «Wixao- 8 | 18-30¥0C RTN COP XFOANER) {1 zo} 4H] 13 | TZ 1 
] SWIXALO- 14 | 9 4WES2- >¥ | 18=-30¥2C ATN (STBY GUAT i zi 05 | i164 € Fas | 
[| 4WLxXAlO- 15 1 4KLIZ- 92 | La-3ovDC [STayY GUN? 1 za1 906i 45 | Tie J 
] 4RRXAlO~ Lo 1 4M@132- AA | 18-30V0C [uP SUN) 1 201 907 | 16 F Tit 4 
{| SWAXALO- LT | &KLIJ2- BBR | L@-30V0C ATH IOP GUN) { 2a ft goa? 1? J Tle J 
| 4WiKALO- 18 4] ‘4WLU2= CO | 1a@30vOC [OP CHOR) $ 20 ( 12 ae i rhe | 
} SWixaloO- 19 1  4W1U2- CO | 18+30¥0C RTM {OP CHOR} $ 201 913 |] 19 | The } 
| 4WEXALO- 20 7 4M1U2- dwt ST8Y CMO } 264 914) 20 j J 
| 4wixalo- 21) | 4W1Jz2- >x | OP CHO { z20/ mst 2a. 4 { 
| 4wlxalo- 22 | 46123- >G | STSY CHO TEST tit 20! 6 22 1 1 
} AW1XALO- = 233 4Wis3~ 24 | OP CKO TEST i 20) oar lo 234 t 
{ SWIKALO= 24 | SW1J3- 1 1 18-30VOC {STAY TEST) $204 me 24 3 
[| 4Wixalo- 25 [ 4W1J3- > J 18-30¥0C (OP TEST) 1 $20) 923 4 25 1 | 
| 4WLXAL0~ 26 | 9 4WAJ32- OK | LG-30V0C TEST ft zo} 924 1 26 $ F2t i 
{ 4WIKAlQ- 27 | 4WTU3- OM | LO-30VOC RTH TEST i zo} 23] 27 ( Tee | 
| &WixXalQ- 28 1 4KLXA% 25 | 18-30¥DC (STAY COOLER START) 1 20) 926 f 20 i { 
I 4WixXalo- 29 { @Wixaz—- 3 | 18-30VDC [OP CONT HI-C) 1o22¢ 9274 29 § Tae 7 
[ 4Wixa2O- 30 | *WAXAZ= 18 ] LB-3OVOC RTN tOP CONT HI-C) } 224 928 § ao tf te ? 
J 4WEXA10~ 31 1 4WLXAI- 16 | INVTR STBY CURRENT SENSE | 2z) 934 ¢ -3h f ! 
{ 4MLKAIO= 32 = 4WLXA1- 30 ] #145.0¥D0 PROTECTIINVTR SW REG} § 22 | 957 J] Los lt Tia] 
J SWLXAlO— 33 1 4WEXAL= 29 | *44.0¥D0 PICTRIN {INVTA SW REG] 22) ‘968 1 199 | TIGH | 
2035330-£ 
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ATHERMAL DRIVE 
WH 


ASWIP2Z 
(ASA54I1) 


ATHERMAL 
GEARBOX 


rf} P2 SCANNER 


ARS 26356 


Figure 3-7. Connector locations for optical bench eable assembly. 
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TABLE 3-2. CONTINUITY CHECKS- 


OPTICAL AENCH CABLE. PREFIX ALL TEST POINTS LASWL EFIG. 3-T)e 


CIAcvIT | CIRCUTT I en 1 MIRE | 
POINT | POINT | SIGNAL FUNCTION QAR NAHE } AWG j} COLOR 1] WO | REMARKS | 
te ee re re ene enn ees ss ee earner ne ae | 
JL 1 I i i} i [ 
Jl- 5 | XA1~ & | Pur RYN { zl 97 1° #23 ~«| T2272 «? 
Ji- é | XAL— 4 | POT HI 1 221 96 } 22 7 123 1 
j31l- 6 | XAl~ 6 | ATR HI H2 $ 22 ] 95 1 21 f Two 1! 
Ji- oj KAl~ 14 § MIR LO AL $ 22 1] 94 — 20 | Y2zit 
PL | I i | 1 } 
Py 24 P2~ LT 1 INTERLACE SQL #2 LO } 22 | sor | té& |} a ar 
Pi 3 | P2~ 1 | INVERLACE SOL #2 Hi tf 22] 56 | 7 | Yuis | 
Pl- $1 P= 9 | SCAN MYR ORV LO £1 } 221 98 | 9 | Tis | 
Pi- 6 } P2~ 129 | SCAN MYR DAY HI #1. | 222 912 | 18 2 rs] 
Pl~ 7} P2- 1 i SCAN POS XBCR LO + 22) 9% | 5 | T 6 | 
Pi- 8 | P2- 2 } SCAN POS XDCR HI 1 22)! 95 | 6 | Y & 4A 
Pt~ 11 | P2— 18 | INTERLACE SOL #2 LO { 22 gos { 17 } Y 6 ft 
Pi- 121 P2~ & | INYERLACE SOL #1 HI i 221 97 | aj rir 
PI— 43 ] P2~ ILO | SCAN HTR ORV LO 32 $ 22 91 1] i090 }j Tis J 
Pl- 14 | P2~ 20 | SCAN ATR ORV HI #2 } 22% 913 | 19 3} Yio t 
Pl- 16] P2~ 82 | SCAN HOD BRIDGE Hi 1 221 9703 1 i2 | Yur it 
Fi- 16 [ P2—- tL { SCAN HOO SRLOGE LO 1 224 gaz ji ti od Tiz id 
Pl- U2 SHIELO CA | . 1 221 9] 2A ft 1 
Pi- 181 P2- 16 | CHASSIS GHD $ 221 906 | ts | i 
Fi- 20] XAl~ 2 $+ 1S VOC } 221 90 } 1} re2 i 
Pi- 21 | KAL~ 5 { +35 VOC RIN 1 22 j 91 | 201 T 1 ft 
Pl-= 22 | XAl- h J -\5 voc | 224 $2 =| | T 4 4 
Pi- 23] KAl~ LL | ~15 ¥OC RTN | 224 | s | T 3 «OC 
Pl- 24 J P2~ 13 | INTERLACE POS xOCR LO | 221 904 { t3. | Y14 | 
Pl- 25 ) P2- if | INTERLACE POS xOCR Hi 1 22 1 995 1 14 | Yi3 ] 
P2 ! I ! I | { 
P2- ae | P1~ 7 t SCAN POS XOCR LO | 22% 94 i 5 | T @ 4 
P2~ 24 Pi~ @ | SCAN POS XOCA HI | 221 95 | 6 { Y 5s t 
P2- 7/1 Pl~ 3 | IMTERLACE SOL £2 RI {- 22: 1 96 I 7 4 TL 4 
P2- et Pl~ 12 ¢ INTERLACE SOL SL KE i 22 { o7 I a! + ae A | 
P2— 2 | P1- 5 | SCAN KTR ORV LO ai 1 22 1 sat 9 Cf The of 
P2- 106 | Pi~ 13 | SCAN HTR ORY LO £2 {! 22t $01 | ia l Tig ¢€ 
P2- kL J Pi- 16 | SCAN HOO BRIOGE LO 1 225 go2 { 11 2 T.1z | 
P2- 12 1 Pi~ 15 ¢ SCAN HOO SRIDGE HI j 22) 903 | iz 1 Tr] 
P2- 13 $ Pl~ 24 ¢ INTERLACE POS XOCR LO j 22 $ 9064 [ 13 | ria fj 
P2- 14 | Pl- 25 {| INTERLACE POS XOCR HI 1 22 ( 905 1 i& | T1136 
P2—- 16 } Pl- 18 |] CHASSIS GND { 22 1 $06 ] ts | Hy 
P2— AT] Pie 2 1 TNYERLACE SOL £2 LO 1 22 4 sor | i464 | ’ 7 | 
P2— 4 | Pl~ 1 | INTERLACE SOL #1 LO i 224 gos {| 17 | T 8 | 
F2- 19 | Pim 6 | SCAN MTR DAV HI #1 | 224 91z2 | is | ™ 9 | 
P2- 20 | Pl~ 14 | SCAN MTR DRY HI 42 1 221 913 ¢ Ww J Tio | 
XAL 1 j I 1 ] l 
KAl- 1 Pi- 22 } -i5 vot { 223 v2t 3 4 +} 
XAL— 21 Pl- 20 | «15 ¥OC 1 22 [ $0 | i | ro2z2it 
XAL— 4 | Ji- 6 | POT HI } 224 96 1 22 1 124 | 
XAl- 51 Pl= 21 § #15 ¥DC RTIR { 22 | 911 2 | |e oe | 
XAL- 6} Ji~ 5 } POT ATH t 22 | 97 1 23 ] ¥22 | 
XAt- | Ji- 8 | MTR KI K2 i 2zi 95 — 21 { Tzo ¢{ 
XAl- 11 1 Pl— 23 [ -15 VOC RYN { az t 93 «| a j tT 3 I 
XAL- 14 1 dh- 9 | MIR LO XL } 22] 94 | 2a | Tzi | 

203534 1~-F 
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Seat 
twist 
HEAD INPUT BENCH 
Tt] J 
1WixXA2 
HEAD BITE 1WtIa 
TEST 
CONNECTOR 
TWIXAT7 
rr] | SCAM ORIVE 
BOARD 
IWIP? 
POSTAMP 
twtTat 
rl 
E ARG28367 


Figure 3-8. Conncetors locattans for head harness. 
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ee ee ne es 


HEAD WERE HARNESS. 


CIRCUIT | CIRCULT 
POINT ] POTHT 
j~---- — oe _ 

Jl ! 

Ji- A] Pi- 1 
Ji- u | Pl- 5 
Jl- ome XAs- 3 
J1- n ] XAa- z 
Ji- E ] Xas- 3 
Ji- F | LAb— 7 
JL- Gf XA3- 4k 
Ji- H I XAR- 17 
Jl- Jt XAB- 44 
Ji- K j XAs- 34 
Ji~ oct | P2- 29 
Ji- 4 | P2- 1A 
Ji- nN | P2- 30 
Jk- | P2- 15 
Ji-~ gr | XAB-— 54 
J1- s | TBI 1 
Jie y | TAL- 2 
Ji- yl TH1- § 
Ji- wt Xad~ = 25 
Jl- x | E2 

die ra Kase 8 
Jl z] XA3- 12 
dl- >a 1 Xa3- AL 
Ji- >8 | XA3- 40 
Ji- >¢ | XA3- 18 
Ji- 30 | XA 43 
Ji- de | KA3-— 23 
Ji- oF i KA3~ 45 
Ji- os [ P2- L 
Jl- >H | P2- T 
Jl- 91 ) P2~ 12 
Jl- dy J tbi- 6 
Ji-  >K | Tai- a 
Jl-  >K | T8l- 7 
Jie dn } TB1l~ 5 
Jl~  >P. | T8l-~ é 
Ji- >a ] XATT~ ? 
Ji= OR | XA3- 19 
Jtl- oS | XA3- 21 
Ji- ot f XA3- 26 
Ji- ou XA 36 
Ji- 3¥ } XA3— 22 
sl- >W XA3- 44 
Ji- >x | P2- 21 
Ji~ >¥-] Tal- 4 
Jl= 92 | TBi- 3 
Ji- cc | XAR- 14 
dl- po j KAl~ 37 
Jl- EE ) XAR- «49 
Ji- FF ] XA3- 485 
Ji- GG | Ka3s- 15 
Ji- HH | XA3- 47 
Pi f 

Pi~ | Jie 4 
Pi- 2] F. 

Pl- 3) E. 

Pl- 4 | El 

Pl— $j Jl~ | 
PI- TI XA3- 27 
Pi- a | KA3~ 29 
Pi- 9 ] Ei 

Pl- Lo | El 

SORT ZIT E 


TABLE 3-2. 


ee ee ae ee ae ee ee Aree 


COMTINUITY CHECKS— 


PREFIX ALL TEST POINTS LW] (FIG. 


SIGNAL FUNCTION OR HANE 


+iC.5¥YOC (PRE AMP? 
+10.5¥0C ATN (PRE AKPI 
FUY CKO RTH FCt 
NFDY CKO (NCI 

1X RETICLE Hi 

{xX KETICLE LO 
COMMANOER LEVEL HW? 
COXMANDER LEVEL 
COMMANDER CEYEL LU 
CHDA POLARITY RIN 
+10.0¥0C {LED #2 
*iQ.0¥DC RTK (LED 
+1O.0V0C (LEO #1) 
#LO.0VDC RYN [LEO #4) 
CET COOLING LIGHT #1 


#2) 


#15.0¥DC (HEADS 
#15,0VOC ATH [HEAD) 
+5¥0C 


#18 TO +30¥C0C 

+la TO #30VCC RIN 
WFOY CHO {HO} 

GUNNER GAIN KI 
COMMANDER GAIN HI 
GUNNER LEYEL HI 
GUNNER LEYEL 

GUNNER LEVEL LO 

CMOR POLARITY CHD 
GUNNER POLARITY RIN 
+10.0V0C [POST AMP) 
+10.Q0VDC RIN (POST AHPt 
-9.0V0C (POST AMP) 
#SVOC RTN 

-$.0¥0C IS € [) 
~5.D¥DC RTH (S$ & 15 
+5,0yoc 7S t fl 
+5.0V0C RIN (5 & Tt 
SCAN MALF 

*5.0V0C BITE (HEAD) 
GUNRER GAIN 
COMMANOER GAIN 
COMMANGEA GATH 16 
GUNNER POLARITY CMO 
CHOR [NTERLOCK ATH 
—-9.0¥OC ATK (POST AMP) 
~15,0V0C (HEAD) 
~L5.0VDC RTK (HEAD) 
+5.0VDC @TTE ATN LHEAG) 
GURNER GAIN LO 

CKOAR INTERLOCK 

WHITE HOT CHD 

HEAD CABLE OIFeé 
BLACK HOT CKO 


+lO,5¥OO TPRE AMP 
YLOEQ GO 

YLOEQ GND 

¥lOEU GNC ; 
tlO.$¥DC ATX [PARE AMP) 
TEM® SENSE HI 

+1Q0,.5¥VDC (PRE AMP AITE} 
¥1IBEO GKO 

¥IGES GNO 
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ee 
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8). 


MIRE | 
MQ | REMAAKS 
i 


| | 
| T 2 | 
ye i es | 
45 3 T4406 
oT a | TAI J 
4a] T 44 
as of Yas 4 
30 «| 31> 
al ij Y3z 2 
32 1 #T30 | 
37 J Y38 1 
7 1 | 
e | yr? ! 
af} Fa | 
4 } 5 ieee: Tae 
$2.) | 
17 4 Tia ol 
za of Far | 
so] T 51 I 
ae} { 
aa) | 
47! Tas] 
21 4 T 22 | 
25 | Y2s | 
27 | T2e | 
26 | Tas ft 
29 (J T27 «j 
36 | 3s? | 
oa | T3939 «| 
q | Tie } 
1a a | 
s J 1 6 J 
$1 : T50 | 
15 I Tr16@ | 
la i Tis | 
i | Tra | 
14 ¢ raj 
aa} 1 
ll sf Tor f 
22 | | 
25 | Tabs, 
za I T2444 
39 $} TAG | 
as | Tas | 
6 | ¥ 5 I 
1] Tzo J 
zo | Tis | 
42 «1 Tuli 
23 | Taz | 
34 O44 T35) f 
4) ] Fae j 
as | | 
42 | Far 
| | 
to? rz f 
107 =! l 
laa | | 
109 j \ 
zo) tT 1 4 
117 2 Thia jf 
, Ss | Tosa | 
119 CO 
tli of 
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HEAO WERE KARNESS. 
t 


| CIRCUIT 
] POERT 
] — 
] 
1 Pi- Ll 
] Pi- 12 
i} Pl- 14 
! P2 : 
' P22 i 
] P2- 2 
} P27 2 
| Paw 4 
1 P2- 5 
t P2- 
i Pa- 1 
j Pz~ 11 
t Pe- 12 
H Pi- 43 
t P2- 14 
| P2~ 15 
| P2- 16 
! P2- «OT 
i P2~ lo 
| P2=- 1g 
} P2- 20 
] P2- 22 
{ P2- 25 
t P2- 26 
I P2- 27 
} P2- 28 
) P2- «29 
t P2~ 30 
| xa2 
| XA3- 1 
] A3> 2 
J KAM 3 
{ xA- 4 
] xAaa~ 5 
I XA}~ ob’ 
J ka- T 
i RAR> a 
! XA3= ] 
ft KA3= 10 
i Xad> 1) 
1 XAd- 12 
} XA3~ 13 
1 RAI> he 
| Xa3- 15 
I 4A3- AG 
| Xad~ 17 
] XA}~ «1a 
] KAR 8 
| XA3~ 20 
| KA3— 23 
1 XA3~ 22 
I Xa3~ 23 
I XAd- 24 
J Ka3- 25 
1 Xa3- (27 
1 XAR- «28 
t KAR 29 
J RAI- «30 
] XA3- 32 
I XA3= 32 
J XA3- 33 
t XAI- 34% 
t XA3~ = 3G 
2047297+EF 
3-24 


rt a ee 


nen re ne ee me me ee ee ee eee eee ee a ee ee eee 


CIRCUIT 
POINT 
Et 
XA3+ 33 
XAd- OL 
Jl- 3G 
XA3~ = 52 
XAZ- 38 
%A3- 13 
XAy 039 
KAR 6053 
vi- OW 
KA3- 31 
Jim OL 
XA3- 32 
di- 
dl- oP 
xA3- LL 
J3e 1 
XA3~ 50 
XAB- 16 
XA2- 42 
dis 2x 
Xa3B- 30 
jaz 2 
XA3- 2 
XAd- 28 
whe 4 
Jin 8 
P2= 16 
P2- 27 
TBl- 4 
TAl~ oT 
Tal- 3 
TBi- 5 
Th- 2 
TBi~ 
Fat- 1 
TBi- & 
Jk= DA 
Jk= 2 
PH 4% 
Jie ce 
Jie Ge 
P2- 19 
Jke oH 
sl- > 
Sis OR 
Jl- > 
Jl= > 
Ji- OV 
Jt> >E 
£2 
Ji- ow 
Pl- oF 
P2- 28 
fl- a8 
PR 25 
P2- 12 
F2~ 23 
Pl-= 12 
Jim OK 
H1- OV 


TABLE 3~2, 


SIGNAL FUNCYION DR NAKE 


VIDEO GNO 
#10.5¥0C RTN [PRE AMP BITE} 
TEMP SENSE LO 


+40.0VDC [POST Ax?) 
POLARITY La 

1X GAIN LO 

1R GAIN HI 

iR LEVEL Hi 

POLARITY Ki 

#10.DVOC RTN {POST AMP) 
+hOVDC RTN {POST AHP BETE) 
~9.0YDC (POST ANP) 
+1LOVDC RIN LEHITTER BITE) 
+10,0VOC RYN (LED #2) 
#10,0¥DC RIK ILEO #1} 
#1OVDC (POST AMP BITE) 
YVIQEO GATE LO 

1K GAIN CONTROL 

7A LEVEL CONTROL 

IR LEVEL LO 

~9.0VOC RTN [PUST AMP) 
~9VOC RYR (PUST AMP BIFE) 
VIDEQ GATE Ki 

~F¥DC (POST AHP BITE) 
#L0VOC (EMITTER BITE) 
+1u.u0¥0C (LEO #2 
*10,0¥VDC (LEO £1) 


*1lOVDC- [POST AMP BITE) 
—9VUC [POST AKP BITE} 
+5V0C RTN ESCAN BITE) 
—-$S¥DC RTN (SCAN BITE} 
~15YOC RIN [SCAN BITE} 
*#5S¥VOC (SCAN BITE) 
+LSVOC AFN (SCAN BITE} 
—~SVOC (SCAN BITE 
*#15YDC CSCAR BITE} 
~LSYDC (SCAN BITE) 
COMHANOER GAIN HI 
GUANER GAIN Hi 

TR GAIN Hi 

+5.0V0C BITE RYN (HEADI 
HEAD CASLE ALTE 

IR LEYEK CONTROL 
COXMANDER LEVEL 
GUNNER LEVEL 

*5.0V0C BITE 1 HEAD) 


} COMMANDER GAIN 


GUNNER GAIN 

GUNNER POLAKITY CHO 

CHOR POLARITY CHO 

*ik8 YO 3QVOC RIN 

#18 TO #30¥0C 

TEMP SENSE Ki 

+LOVOC [EMITTER BITE) 
+10.5VOC {PRE AMP BITE) 
~-9¥DC RYN {POST AHP BITES 
*¢1OYDE ATH [POST AMP BITE) 
#10VOC AYN LERITTER BITE} 
+10.5¥0C RTN (PRE AHP BITE! 
CHOR POLARITY RTH 
COXKANDER GAIN LO 
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CONTINUITY CHECKS— 


1 AWG | COLOR | 


| 
! 
t 
| 


re 


en ee 


22 
24 
24 


22 
24 


i i en ree tare ee ee ee ee ee 


i ey re es pa cr ee ee ey ee ee ee ee ee ee 


ae os Aegis is 


ri i ee re te et ee ee ee ee 


ae ee ee Fr mere rem re a ee ee rk re ee es ey ei ee oe 


{CONTINUED} PAEFIX ACL TESY POINTS 1W1 (FIG. 3-81. 
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